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OBJECTIVE: To determine the effect of progesterone on the secretion of matrix metalloproteinase-2 (MMP-2) and matrix metalloproteinase-9 (MMP-9) in ectopic endometrial stromal cells. METHODS: Ectopic endometrial stromal cells were obtained from 17 patients with endometriosis. Endometrial stromal cells were obtained from 12 patients with endometriosis and 14 cases of controls. Ectopic endometrial stromal cells of 15 cases were treated with progesterone. Culture supernatants of these stromal cells were analyzed for MMP-2 and MMP-9 by zymography. RESULTS: Endometriotic stromal cells released significantly higher levels of MMP-2 and MMP-9 than endometrial stromal cells from women with and without endometriosis. Progesterone at 10(-9) mol/L caused endometriotic stromal cells a significant reduction MMP-2 and MMP-9 levels. When progesterone concentration was increased from 10(-9) mol/L to 10(-7) mol/L, the release of MMP-9 was almost completely inhibited, wherease that of MMP-2 was not completely inhibited. CONCLUSION: Progesterone may inhibit the secretion of MMP-2 and MMP-9 in ectopic endometrial stromal cells, especially MMP-9.

Davis SR, Goldstat R, Papalia MA, Shah S, Kulkarni J, Donath S, Bell RJ. Effects of aromatase inhibition on sexual function and well-being in postmenopausal women treated with testosterone: a randomized, placebo-controlled trial. Menopause. 2006 Jan-Feb;13(1):37-45. 


OBJECTIVE: The extent to which aromatization of testosterone (T) to estradiol is required for the observed effects of testosterone therapy on sexual function and well-being are not known. Therefore, the authors investigated the effects of aromatase enzyme inhibition on sexual function, well-being, and mood in estrogen- and T-replete postmenopausal women in a double-blind, randomized, placebo-controlled study. DESIGN: Postmenopausal women using transdermal estrogen therapy for at least 8 weeks and reporting low sexual satisfaction (score <42 for the Sabbatsberg Sexual Self-rating Scale [SSS]) with a total T value of less than 1.2 nmol/L were treated with 400 muL of a 0.5% T gel (total dose 2 mg) and were randomly assigned to receive treatment with either 2.5 mg/day of letrozole or an identical placebo tablet. Women were assessed at baseline (week -2) and at 0, 4, 8, and 16 weeks. Sexual function was assessed with the SSS, well-being was assessed with the Psychological General Well-being Index, and mood was assessed with the Beck Depression Inventory at 0 and 16 weeks. Eighty-one women were screened, 76 were randomly assigned to a treatment group, and 30 in each group completed the study. Because this was a mechanistic study, only the 60 women who completed the study per protocol were included in the final analysis. RESULTS: Total T and calculated free T increased from baseline in both groups, with no difference between groups. At 16 weeks, estradiol, sex hormone-binding globulin, fasting lipids, lipoprotein(a), and C-reactive protein did not differ from baseline or between groups. Significant increases in total Sabbatsberg Sexual Self-rating Scale scores, total Psychological General Well-being Index scores, and a reduction in Beck Depression Inventory scores from baseline to 16 weeks was seen for both treatment groups, with no effect of treatment allocation. No adverse treatment effects were reported. CONCLUSIONS: Increases in total and free T in the physiologic range in postmenopausal women were associated with improved sexual satisfaction, well-being, and mood. In this study, aromatase inhibition did not influence any of these outcomes. Short-term transdermal T therapy did not modify fasting lipids, lipoprotein(a), or C-reactive protein.

Fang Z, Yang S, Lydon JP, DeMayo F, Tamura M, Gurates B, Bulun SE. Intact progesterone receptors are essential to counteract the proliferative effect of estradiol in a genetically engineered mouse model of endometriosis. Fertil Steril. 2004 Sep;82(3):673-8. 

OBJECTIVE: To determine the role of P and its nuclear receptor PR in the growth of ectopic uterine tissue of mice with or without a disrupted PR gene. DESIGN: Animal study. SETTING: Academic medical center. ANIMAL(S): Female wild-type (WT) and transgenic knockout mice for P receptor (PRKO). INTERVENTION(S): Endometriosis was induced in the following groups of ovariectomized adult mice: [1] untreated WT, [2] estradiol (E(2))-treated WT, [3] P-treated WT, [4] E(2) + P-treated WT, [5] untreated PRKO, [6] E(2)-treated PRKO, and [7] E(2) + P-treated PRKO (n = 5 in each group). MAIN OUTCOME MEASURE(S): The size of ectopic uterine tissue in WT and PRKO mice were compared between the groups subjected to treatments with P or E(2). Tissue proliferating cell nuclear antigen (PCNA) levels were compared among these groups. RESULTS: Treatment with P only significantly decreased the size of WT ectopic uterine tissue. The untreated PRKO ectopic uterine tissue was significantly larger than WT tissue. Estradiol increased the size of ectopic uterine tissues, and this E(2)-dependent growth could be suppressed by P in WT tissues but not in PRKO tissues. Finally, the hormone-dependent changes in ectopic uterine tissue size were accompanied by comparable alterations in PCNA levels. CONCLUSION(S): Intact PR in ectopic uterine tissue is essential to abolish E(2)-dependent or -independent proliferation. We also suggest that ectopic uterine tissue is associated with significantly increased resistance to P action and increased predisposition to E(2)-dependent proliferation in the absence of PR. Overall, these findings support the hypothesis that P resistance in human endometriosis may be due to the absence of sufficient levels of functional PR in this tissue.

Gurates B, Bulun SE. Endometriosis: the ultimate hormonal disease. Semin Reprod Med. 2003 May;21(2):125-34. 

Estrogen is an extremely potent mitogen for endometrium and endometriosis. Progesterone, on the other hand, inhibits the mitogenic action of estrogen on endometrium and enhances differentiation. These antiproliferative and differentiative effects of progesterone are less pronounced on endometriosis tissue compared with endometrium. Thus, endometriosis is, at least in part, resistant to progesterone action. The product of a single gene named aromatase synthesizes estrogen. The potent estrogen estradiol is metabolized and thus inactivated by an enzyme termed 17beta-hydroxysteroid dehydrogenase (HSD) type 2 that is normally induced by progesterone in endometrium. Progesterone action is mediated by its receptor subtypes progesterone receptor (PR)-A and PR-B. We found a number of abnormalities in the expression of aromatase, 17beta-HSD type 2, and the PR-B/PR-A ratio in endometriosis tissue. These abnormalities and their functional consequences are discussed in this review article.
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Twenty-four women with documented endometriosis externa were treated with methyltestosterone. Twenty-one of these patients desired fertility and three conceived (one after methyltestosterone therapy alone, two after conservative operation followed by methyltestosterone treatment). Ten patients later required surgical therapy for recurrence of pain, although all but one patient had initial relief of pain (3 to 6 months after therapy). These results of therapy are contrasted to those of similar studies in the literature in which methyltestosterone and other agents were used.

Horie S, Harada T, Mitsunari M, Taniguchi F, Iwabe T, Terakawa N.  Progesterone and progestational compounds attenuate tumor necrosis factor alpha-induced interleukin-8 production via nuclear factor kappa B inactivation in endometriotic stromal cells. Fertil Steril. 2005 May;83(5):1530-5. 


OBJECTIVE: To investigate whether and how P, dienogest (synthetic progestin), and danazol affected tumor necrosis factor alpha (TNFalpha)-induced interleukin-8 (IL-8) expression in endometriotic stromal cells. DESIGN: Prospective study. SETTING: Department of Obstetrics and Gynecology, Tottori University Hospital, Yonago, Japan. PATIENT(S): Ten patients who underwent laparoscopic surgery. INTERVENTION(S): Endometriotic stromal cells were obtained from chocolate cyst linings of the ovary. MAIN OUTCOME MEASURE(S): In the presence of TNFalpha (0.1 ng/mL) and E2 (10(-7) mol/L), the cells were cultured in medium with P (10(-6) mol/L), danazol (10(-6) mol/L), or dienogest (10(-7) mol/L). The expression of the IL-8 gene and protein was determined by Northern blotting and ELISA, respectively. Activation of nuclear factor (NF)-kappaB was evaluated by electrophoretic mobility shift assay. RESULT(S): Adding TNFalpha (0.1 ng/mL) together with E2 markedly enhanced gene and protein expression of IL-8. The up-regulation of the IL-8 gene and protein expression by TNFalpha and E2 was significantly reduced by the addition of P, dienogest, or danazol. Electrophoretic mobility shift assay revealed that incubation with TNFalpha and E2 induced NF-kappaB activation. Adding P, dienogest, or danazol attenuated NF-kappaB activation. CONCLUSION(S): The present study demonstrates for the first time that P and progestational compounds attenuate the expression of IL-8 by reducing TNFalpha-induced NF-kappaB activation in endometriotic stromal cells, suggesting a possible molecular mechanism of hormone therapy for controlling the growth of endometriosis.

Igarashi TM, Bruner-Tran KL, Yeaman GR, Lessey BA, Edwards DP, Eisenberg E, Osteen KG. Reduced expression of progesterone receptor-B in the endometrium of women with endometriosis and in cocultures of endometrial cells exposed to 2,3,7,8-tetrachlorodibenzo-p-dioxin. Fertil Steril. 2005 Jul;84(1):67-74. 


OBJECTIVE: To analyze endometrial progesterone receptor (PR) expression in women with endometriosis compared with disease-free women and to assess the impact of in vitro 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) exposure on PR isotype expression. DESIGN: Controlled laboratory study. SETTING: University medical center. PATIENT(S): Healthy volunteers and women with surgically diagnosed endometriosis. INTERVENTION(S): None. MAIN OUTCOME MEASURE(S): Analysis of in vivo PR-A and PR-B expression in endometrium from women with and without endometriosis. The impact of in vitro TCDD exposure on PR-B/PR-A ratio and cell-specific matrix metalloproteinase (MMP) expression was also determined. RESULT(S): The PR-B/PR-A ratio was lower in endometrial tissues from women with endometriosis compared with normal tissues. A similar ratio was induced in normal stromal cells cocultured with epithelial cells and exposed to TCDD. Disruption of stromal PR expression following TCDD exposure was associated with a failure of P-mediated down-regulation of both stromal-specific pro-MMP-3 and epithelial-specific pro-MMP-7. CONCLUSION(S): Our data suggest that reduced progesterone (P) sensitivity in the endometrium of women with endometriosis may be related to an altered pattern of PR expression. The ability of TCDD to selectively down-regulate stromal PR-B expression and increase MMP expression in both stromal and epithelial cells suggests that exposure to this toxin may negatively impact P-mediated cell-cell communication in the human endometrium.

Lungo M, Tenenbaum F, Chaumerliac P, Vons C, Mirat A, Beuzen F, Luton JP, Richard B. [Ovarian endometriosis cyst with iodine 131 uptake : first case of false positive in the follow up for differentiated thyroid carcinoma] Ann Endocrinol (Paris). 2000 May;61(2):147-50.    

A whole body scan is performed after a radioiodine treatment in patients with differentiated thyroid carcinoma. This scan is useful coupled with thyroglobulin level for the patient's management. When unusual uptake is found, investigations have to be done to eliminate thyroid metastasis. A 28-year old woman underwent a total thyroidectomy for micro papillary carcinoma. Two years and a half after, ultrasonography of the neck showed a small lymph node in homolateral side of carcinoma. It was decided to begin treatment with iodine 131. The post-therapeutic scan showed an abnormal pelvic uptake. IRM found no osseous abnormality but an ovarian lesion. After surgery, histological diagnosis was an endometriosis cyst without thyroid or tumoral cells. Abdominal ou pelvic iodine false positive are rare. Ovarian cysts may be the cause of false positive radioiodine uptake. Endometriosis cyst was not previously described and the mecanism of iodine uptake is not clear.

Osteen KG, Bruner-Tran KL, Eisenberg E. Reduced progesterone action during endometrial maturation: a potential risk factor for the development of endometriosis. Fertil Steril. 2005 Mar;83(3):529-37. 

OBJECTIVE: To discuss the role that reduced endometrial responsiveness to progesterone (P) might play in the pathophysiology of endometriosis. DESIGN: A review of experimental evidence regarding the failure of P to regulate the expression of matrix metalloproteinases (MMPs) in the endometrium of patients with endometriosis. CONCLUSION(S): Progesterone and locally produced differentiation factors act cooperatively to reduce MMP expression by maternal endometrial cells within the pro-inflammatory micro-environment of early pregnancy. Our in vitro studies with normal human endometrium demonstrate that prior P exposure not only down-regulates MMP expression, but also limits the ability of locally produced proinflammatory cytokines to stimulate expression of these enzymes. In contrast, endometrial tissues from women with endometriosis demonstrate an altered response to P, allowing a continuous expression of MMPs throughout the secretory phase. Although the factors that influence the loss of P sensitivity in the endometrium of patients with endometriosis have not yet been defined, alterations in cell-cell communication seem to contribute to dysregulated MMP expression. Specifically, proinflammatory cytokines produced by epithelial cells oppose stromal cell responses to P, inhibiting production of key differentiation factors necessary for cell-specific MMP regulation. The resulting loss in normal MMP regulation enhances the invasive capacity of endometrial tissue, promoting ectopic establishment in an experimental model.

Rose GL, Dowsett M, Mudge JE, White JO, Jeffcoate SL. The inhibitory effects of danazol, danazol metabolites, gestrinone, and testosterone on the growth of human endometrial cells in vitro. Fertil Steril. 1988 Feb;49(2):224-8. 


Danazol and gestrinone are effective drugs in the treatment of endometriosis. Their mechanism of action remains uncertain, but may be related to their androgenic activity. The authors examined the effect of danazol on human endometrial cells cultured in vitro, its two major metabolites, ethisterone and 2 hydroxymethyl ethisterone, gestrinone, and testosterone (T) at 1X and 10X expected plasma concentrations. Danazol and T suppressed growth by 20.8 and 25.0% (P less than 0.01), respectively, at the lower dose, and by 26.9 and 35.5% (P less than 0.01), respectively, at the 10-fold higher dose. No significant suppression of growth occurred with gestrinone, ethisterone, or 2 hydroxymethyl ethisterone. The results provide further evidence that danazol and T (but not gestrinone) may act by a direct effect on endometrial tissue.

Shippen ER, West WJ Jr. Successful treatment of severe endometriosis in two premenopausal women with an aromatase inhibitor. Fertil Steril. 2004 May;81(5):1395-8. 


OBJECTIVE: To treat severe endometriosis in premenopausal women with an aromatase inhibitor and to document the efficacy and side effects of this new treatment. DESIGN: Case report. SETTING: Clinical practice setting. PATIENT(S): Patients were premenopausal endometriosis cases confirmed by prior laparoscopy. INTERVENTION(S): Oral administration of the aromatase inhibitor anastrozole with the addition of 200-mg oral progesterone (P) capsules once daily, hs, and calcitriol 0.5 microg oral capsules twice daily. All three medications were given daily for 21 days followed by 7 days off, for a 28-day treatment cycle. Additionally, rofecoxib 12.5 mg was administered once a day continuously for the 28-day cycle. The dose could be increased to 25-50 mg daily as needed for increased pain. Six repeat 28-day cycles were planned for the treatment course depending on patient tolerance and response. MAIN OUTCOME MEASURE(S): Reduction of symptoms, elimination of endometrial implants, and improvement in fertility potential in the future. Monitoring for ovarian hyperstimulation as a side effect of aromatase inhibitor therapy. Documentation of potential symptoms or side effects when an aromatase inhibitor is used in menstruating women. RESULT(S): Treatment resulted in a rapid, progressive reduction in symptoms over 3 months with the maintenance of remission of symptoms for over 24 months after treatment in both cases. There was confirmation of absence of disease in one case by follow-up laparoscopy 15 months after treatment. Pregnancy was achieved in both cases after 24 months. CONCLUSION(S): This is the first case report of successful treatment of severe endometriosis in premenopausal women with the aromatase inhibitor anastrozole combined with P, rofecoxib, and calcitriol (Vit D). Treatment resulted in a rapid elimination of symptoms and was well tolerated in both cases.

Venkatachalam S, Bagratee JS, Moodley J. Medical management of uterine fibroids with medroxyprogesterone acetate (Depo Provera): a pilot study. J Obstet Gynaecol. 2004 Oct;24(7):798-800. 

The aim of this study was to determine the effectiveness of medroxyprogesterone acetate (Depo Provera) in the treatment of menorrhagia attributed to uterine fibroids and to determine whether it reduces fibroid volume. Twenty premenopausal women with menorrhagia attributed to uterine fibroids received Depo Provera (150 mg/month) for 6 months. Control of bleeding was assessed by menstrual diary, haematologic parameters (Hb) and uterine and fibroid size measured sonargraphically. Following a period of 6 months after the initiation of Depo Provera, 30% became amenorrhoeic, 70% noticed improvement in their bleeding pattern and 15% had an increase in their haemoglobin levels. The mean uterine and fibroid volume was also reduced by 48% and 33%, respectively. Medical therapy with Depo Provera with symptomatic fibroids causes significant improvement in bleeding pattern as well as a reduction in fibroid volume. (Why not use REAL progesterone? Oh yeah, Drug Company MONEY!—HHL)

Wentling GK, Sevin BU, Geiger XJ, Bridges MD. Benign metastasizing leiomyoma responsive to megestrol: case report and review of the literature. Int J Gynecol Cancer. 2005 Nov-Dec;15(6):1213-7. 


Benign metastasizing leiomyoma (BML) is an unusual condition typically treated by surgical resection and hormonal therapy. A 37-year-old woman presented with dyspnea 6 years after uterine myomectomy. Computed tomographic scans showed pelvic and right-sided lung masses. Total abdominal hysterectomy and right salpingo-oophorectomy revealed only leiomyomas and benign ovarian cysts. Thoracotomy revealed multiple nodules consistent with leiomyomas. Estrogen and progesterone receptors on lung and uterine tissue were positive. A 21- x 18-mm residual area of neoplasm in the lung completely resolved 3 months after treatment with megestrol. The patient remains free of disease 3 years after lung resection. We present a rare case of BML in which the lung neoplasm responded to megestrol alone in the setting of intact ovarian function. (Why not use REAL progesterone instead?—HHL)

