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The anti-apoptotic and pro-angiogenic properties of endogenous thyroid hormone and its action on 
P-glycoprotein may blunt response to conventional chemotherapy

Integrin αvβ3 contains a plasma membrane receptor for thyroid hormone (L-thyroxine, T4; 3,5,3’-triiodo-L-thyronine, T3) 
that mediates the complex pro-angiogenic properties of the hormone.  The integrin is expressed primarily by tumor cells 

and dividing endothelial cells. Molecular mechanisms of hormone-dependent angiogenesis involve multiple vascular growth 
factors, their receptors and growth factor release and are independent of classical nuclear receptor (TR) proteins.  Thyroid 
hormone is also anti-apoptotic in tumor cells by a number of mechanisms, including inhibition of Ser-15 phosphorylation 
of p53 and cell accumulation of BcLx-s. The hormone supports export of conventional chemotherapeutic agents from cancer 
cells by increasing P-glycoprotein (MDR1, ABCB1) gene expression and activity of the protein.  Studies of cancer cell gene 
expression with an inhibitor of T4 action at the integrin, tetraiodothyroacetic acid (tetrac) and its nanoparticulate formulation 
(Nanotetrac), infer that thyroid hormone supports transcription of cell survival genes and oncogenes.   The DNA damage 
response (DDR) to radiation is also inhibited by Nanotetrac, implying support by T4 of DDR.  In the setting of relapsed 
cancer, it is proposed that serum thyroid function tests be monitored and that biopsied tumor cells be cultured in a suitable 
model, e.g., the xenograft-receptive chick chorioallantoic membrane (CAM) system, and exposed to host serum and proposed 
therapeutic modalities to determine, respectively, endogenous host factor tumor support and chemotherapy or radiotherapy 
effectiveness in the presence of host serum, with and in the absence of added T4 and tetrac.  We have shown the CAM system 
to be practical for this purpose in studies of radiotherapy effectiveness.   Thyroid hormone inside the nonmalignant cell is 
essential to a spectrum of nongenomic metabolic and genomic protein synthesis functions.  At integrin αvβ3 in cancer cells, 
however, T4 nongenomically initiates a panel of pro-angiogenic and tumor cell support effects; these effects culminate in 
clinically undesirable expression of cancer-relevant genes and of actions on protein trafficking and phosphorylation and blood 
vessel formation that support the cancer cell.  Such actions are possible contributors to incomplete success of chemotherapy 
and radiotherapy in individual patients.
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