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Danazol effects on human endometrial cells in vitro 
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Summary 

Although danazol has been reported to inh伽t endometrial cell growth in vitro, it is difficult to accept that this is through direct 
mhib山on of danazol on endometrial cells. This is because local danazol therapy improves endometriotic signs and symptoms 
without any disturbance in ovulation or the menstrual cycle. We have re-evaluated the effects of danazol on human endometrial cells 
by using normal human endometrial stromal cells and two cell lines derived from highly-differentiated endometrial adenocarcino­
mas. Danazol is difficult to dissolve in aqueous solutions, and undissolved danazol significantly inh巾］ted endometrial cell growth 
even at less than 100 ng/ml. At 500 ng/ml of fully dissolved danazol, which is the therapeutic dose, danazol solution inhibited leuke­
mic cell growth but not endometrial cell growth. Therefore, the action of danazol may be not an inhibitory effect but rather a regu­
latory function of endometrial cell growth. 
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Introduction 

Endometriosis occurs only in menstruating women. 
Both GnRH agonist therapy and oophorectomy can make 
endometriotic lesions atrophic. This means that endome­
triosis is a hormone-dependent disease, but it does not 
mean that estrogen by itself could never be considered as 
the cause. However, the pathogenesis of endometriosis 
remains unclear. The standard dose of danazol for endo­
metriotic patients is 400 mg to 800 mg per day per os, 
inhibiting production of ovarian estrogen and the LH­
FSH surge at the pituitary gland and causing dysovula­
tion and ammenorrhea [ 1-9]. Thus, oral administration of 
danazol inhibits production of endogenous estrogen, 
which is believed to be the main mechanism by which 
danazol prevents endometriosis. However, local admini­
stration of low dose danazol, such as by vaginal danzol 
suppository [10-13], cervical injection of danazol suspen­
sion f 14], or use of the intrauterine danazol ring [ 10], can 
improve endometriotic signs and symptoms without 
causing any menstrual disorders. From these clinical 
results, certain direct actions of danazol on endometriotic 
tissues have been thought to exist, but the mechanism of 
the direct action has not been made clear. Local danazol 
therapy does not inhibit either production of endogenous 
estrogen or ovulation [ 10, 12, 13]. To understand how 
local danazol therapy is pharmacologically effective for 
endometriosis could clarify the actual cause or pathoge­
nesis of endometriosis. 

There have been several reports of direct actions of 
danazol on endometrial cells [15, 16, 17, 18, 19]. In these 
reports, the direct effects of danazol were examined on 
the highly-differentiated endometrial adenocarcinoma 
cell line Ishikawa [ 15], surgically excised endometrial 
carcinoma cells f 16], or normal human endometrial cells 
[17, 18, 19]. The respective investigators all concluded 
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that danazol works on the cell directly by inhibiting pro­
liferation. However, this is not fully convincing because 
a small dose of intrauterine danazol has an effect on 
endometriosis without disturbing normal ovulatory func­
tion [ 10]. If danazol inhibits endometrial cell growth 
directly, patients would complain of ammenorrhea due to 
atrophic endometrial cells. Therefore, we find a distinct 
discrepancy between the reported clinical effects of local 
danazol therapy and the in vitro inhibitory effect of 
danazol on endometrial cell growth. In the present study, 
we re-evaluated and clarified this discrepancy in in vitro 
studies using normal human endometrial stromal cells 
and two cell lines derived from highly-differentiated 
endometrial adenocarcinoma. 

Material and Methods 

Cell Lines and Cell Culture 
As representative endometrial epithelial cells, two highly-ct正

ferentiated human endometrial adenocarcinoma cell lines, 
HHUA [20] (obtained from Riken Cell Bank, Tsukuba, Japan) 
and Ishikawa [15] (courtesy of Dr. Nishida, Tsukuba University 
Japan), were used in the study. Normal human endometrial 
stromal cells were established by in vitro primary culture of 
discarded cells from tissue samples obtained for endometrial 
cancer screening from women with normal menstrual cycles 
with their informed consent. Three human premyelocytic leuke­
mia cell lines, HL60 [21], U937 [22], and THP-1 [23], were 
examined in this study as positive controls for the direct effect 
of danazol. All cells were cultured in Opti-MEM medium 
(GIBCO-BRL) / 5% fetal bovine serum / 100 U/ml Penicillin 
(GIBCO-BRL) I 100 µg/ml Streptomycin (GIBCO-BRL). 

Preparation ol Diluted Danazol Solutwn 
Dilution-A: Stock danazol solution (10 mg/ml of danazol in 

99.5% ethanol) was diluted directly with a culture medium and 
then added to the cell cultures. Because danazol is less soluble 
in aqueous solutions, danazol prepared this way made the 
culture media white and turbid, and unsoluble danazol crystals 
were found in the cultures. 








