Estrogen and Oncogenes

Estrogen upregulates c-myc and bcl-2—both important markers in female reproductive tissue tumors.  Anti-apoptotic effect.

Progesterone upregulates p-53 which inhibits breast CA

PubMed- found 48 pages, 20ref. Ea. for “estrogen oncogenes”, 5 pages for “testosterone oncogenes”!

c-myc activated in ~25% of prostate cancers.  Myc is assoc

Japanese men—lower prostate CA, more phytoestrogens to block estradiol’s anti-apoptotic effect.

Although a precise understanding of how Bcl-2 exerts its antiapoptotic effects remains elusive, it has been found to be overexpressed in many cancers including colorectal, prostate, and 70% of all breast cancers

cell death mediated by proteins in the B-cell lymphoma/leukaemia-2 (Bcl-2) family of apoptosis-associated genes. This family contains molecules, widely expressed in the testis, that can function as antideath (Bcl-2, Bcl-xL, Bcl-w), pro-death (Bax, Bak, Bcl-xs) or both, depending on cell context and caspase cleavage (Srivastava et al., 1999).
FAS system initiates cell death in prostate.

Bcl-2 causes resistance to Doxorubicin in breast cancer treatment.
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Fibroadenomas are the most common benign lump in females. The study of gene alterations and/or deregulation in reproductive years may help explain hormonal physiological processes involved in nodule development and evolution. The objective was to compare ER-alpha, c-myc, and bcl-2 gene expression in breast fibroadenomas and in normal tissue and evaluate menstrual cycle, parity, and oral contraceptive influences. Fifty-seven premenopausal women (14-49 years) undergoing surgical removal of fibroadenomas were selected. Samples from fibroadenomas and circumjacent normal tissue were obtained for RT-PCR paired analysis. Patients were divided in groups according to menstrual cycle, use of contraceptives and parity. Tissue from 32 patients was adequate for RT-PCR. Paired analysis showed higher expression of ER-alpha (P=0.012) and bcl-2 (P=0.001) in fibroadenomas than in normal breast, while c-myc presented a similar expression (P=0.655). ER-alpha was higher in fibroadenomas of patients in follicular phase versus contraceptive users and normal tissue (P=0.003); bcl-2 was higher in fibroadenomas of patients in luteal phase than in the normal samples from all groups (P=0.007). c-myc did not differ according to menstrual cycle, but was higher in fibroadenomas>3 cm versus<3 cm (P=0.015) and in nulliparous women (P=0.04). A positive correlation between c-myc levels and fibroadenoma diameter was demonstrated (r=0.536; P=0.007). Nulliparous mean nodule diameter was superior than parous women (P=0.008). In conclusion, the expression of ER-alpha, bcl-2 and c-myc depends on hormonal and reproductive factors, with a possible contribution to lump formation and evolution.
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The aim of the study was examination of cause-effect relationships between PADAM, extragonadal production of androgens and high proliferative activity in aged men. The study group included 15 patients aged between 53 and 79 years with prostatic cancer (n = 5), urinary bladder cancer (n = 5) and cancer of the rectum (n = 5). Control samples of tissues of the prostatic gland, urinary bladder and rectum were obtained from dead bodies of men at the age between 18 and 29 years killed in the accidents at the age from 18 to 29 years. Testosterone levels in the tissues of peritumor zone of the prostate, in tumor tissue of patients with cancer of the prostate, urinary bladder and the rectum were higher than in blood serum. In prostatic cancer, testosterone in the tumor tissue was higher than in the tissues of prostatic peritumor zone. The values of Histochemical score AR of the peritumor zone in prostatic cancer patients were higher than those of the control group. It was detected that ER, PR, bcl-2, Ki-67 and p53 in prostatic tissue of young controls were absent while in patients with prostatic cancer these factors were expressed in the peritumor zone. In cancer of the urinary bladder, peritumor zone showed expression of PR, bcl-2, Ki-67 and p53, while no such expression was in the controls. ER, bcl-2, Ki-67 and p53 were registered in the peritumor zone of patients with cancer of the rectum but the controls had neither ER, bcl-2 nor p53 while Ki-67 expression in rectal cancer was higher than in the controls. The results of the study suggest that testosterone production by some tumors and tissues of the peritumor zone accompanied with high proliferative activity and dysregulation of the cell cycle is secondary to PADAM. These changes arise to compensate testicular deficiency and are manifestations of metabolic syndrome (X-syndrome). In this situation immune system fails to utilize all atypical cells.
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BACKGROUND: Imbalance between cell proliferation and cell apoptosis has been considered a key factor in carcinogenesis. Prostatic intraepithelial neoplasia (PIN) is the most likely precancereous lesion and represents the major target for chemoprevention of prostate cancer. The proliferative and apoptotic activities involved in the development of PIN remain to be elucidated. METHODS: Ventral prostates were removed from Noble rats that were treated with a combination of testosterone (T) and estradiol (E(2)) for certain periods of time, and processed for histopathological grading. To evaluate the relationship between cell proliferation and apoptosis, immunohistochemistry for proliferating cell nuclear antigen (PCNA), Ki-67, and in situ DNA nick labeling (TUNEL) for identifying apoptotic cells, were performed on paraffin sections from prostate samples with PIN lesions. The results were correlated with expression patterns of Bcl-2 and Bax, two proteins related to cell survival and cell apoptosis. RESULTS: Pathologically, low-grade PIN (LGPIN) and high-grade PIN (HGPIN) were observed in ducts or alveoli after 3 and 5 months of T + E(2) treatment, respectively. Quantitative evaluation of Ki-67 showed an increased proliferative activity in HGPIN. In contrast to normal prostatic ducts and alveoli, which showed no positive staining for Ki-67 in the nuclei of luminal cells, 25% Ki-67-positive cells were detected in luminal cells of HGPIN. Only 7.5% Ki-67-positive cells were found belonging to the basal cell type. The Ki-67 index showed a higher growth rate from normal to HGPIN. The PCNA results showed a similar expression pattern to that of Ki-67 in normal prostate, LGPIN, and HGPIN. Apoptotic index (number of apoptotic cells/total number of cell counted) was significantly higher (P = 0.028) in HGPIN (3.23%) than in control prostate (1.19%). In contrast to control prostate, which showed no definite expression of Bcl-2, an intense positive expression of Bcl-2 in HGPIN was observed. Positive expression of Bax protein was observed in glandular epithelial cells of normal control prostate and HGPIN as well. CONCLUSIONS: Overexpression of Bcl-2 and higher Ki-67 or PCNA indices in HGPIN suggest that abnormal growth of premalignant lesions might result from an increase in cell proliferation. An increased apoptotic rate in HGPIN further implicates that active apoptosis may accelerate cell turnover in the development of premalignant lesions of the prostate. Copyright 2000 Wiley-Liss, Inc.

