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          As cancer is resulted from molecular genetic defects, many drugs were 

designed to reach at the affected site that block the cancer growth by interfering 

with particular molecules included in carcinogenesis and they may be more 

effective than conventional treatments and less harmful to normal cells. these are 

called targeted anticancer therapy  and classified into two classes: those that attack 

cell surface antigens or receptors which are monoclonal antibodies, or those that 

enter cells and occupy critical enzymes which is synthetic small molecules . 

Protein Tyrosine Kinase inhibitors 

        Protein kinases are critical components of signal transduction pathways that 

regulate various cellular processes. These signaling pathways influence gene 

transcription and/or DNA synthesis, as well as cytoplasmic events. Protein kinases 

are divided into either Receptor tyrosine kinases (RTK) as growth factors or non-

receptor tyrosine kinases, any mutation, overexpression or dysregulation of these 

tyrosine kinases may result in malignancy, so they are important targets as 

anticancer therapy. Imatinib, Dasatinib and Nilotinib are targeted protein tyrosin 

kinase inhibitors by targeting the Abelson (ABL) proto-oncogene kinase fused to 

breakpoint cluster region (BCR) ABL-BCR tyrosine kinase, these agents have 

many side effects like edema, myelosuppression and GI distress, in addition to 

presence of resistance arise from point mutation in the kinase domain   . 

Epidermal Growth Factor Receptor (EGFR) Inhibitors 

            The EGFR belongs to ErbB family of transmembrane receptor tyrosine 

kinases. Also known as ErbB1 or HER1and it is essential for growth and 

differentiation of epithelial cells. Epithelial cancer with overexpression or 

mutational activations leads to develop EGFR targeted cancer therapies. Two 

classes of EGFR inhibitors include EGFR tyrosine kinase inhibitors as Gefitinib 

and Erlotinib and monoclonal antibodies as Cetuximab and Panitumumab, first 



class need to presence EGFR mutation to become benefit. The mutation in K-RAS 

gene in the tumor results in resistant to effect of  EGFR inhibitors.                                        

 

HER2/neu inhibitors 

             The human epidermal growth factor receptor -2(HER2) is member of ErbB 

class 2 of tyrosine kinase receptors and it has an important role in cell growth and 

differentiation. HER2- positive breast cancer resulting from amplification on 

chromosome 17 of HER2 encoding oncogene. So, HER2 targeting therapy is 

approved for this type of cancer since it resists classical treatment for breast cancer 

due to HER2 overexpression and they act by inhibit ErbB binding to extracellular 

domain of EGFR, or by stop tyrosine phosphorylation and downstream signaling. 

This type includes monoclonal antibodies HER2 inhibitor (e.g. Trastuzumab) and 

small molecules HER2 kinase inhibitor (e.g. Lapatinib) but they cause high 

recurrence, developed resistance and had sever side effect most commonly 

cardiotoxicity  

Inhibition of angiogenesis 

           Angiogenesis as process of formation a new blood vessel is necessary for 

tumor growth as it is needed for supplying with oxygen and nutrient, so the 

targeting of tumor angiogenesis has high clinical relevance.  Angiogenesis 

inhibitors are either target endothelial cells in the growing blood vessels as direct 

inhibitors or block the expression or activity of angiogenesis inducer as indirect 

inhibitors. Bevacizumab is a monoclonal antibody targeting inhibitor for 

angiogenesis; it neutralizes vascular endothelial growth factor (VEGF) that is 

secreted from tumor cells. Other example Sunitinib, VEGF receptor tyrosine kinase 

inhibitor which blocks these endothelial cell receptors so don
'
t respond to the 

secreted VEGF, this inhibitor caused potential side effects as thromboembolic 

syndrome, intracranial hemorrhage, fatigue , proteinuria , elevation blood pressure 

and bowl perforation.  

  


