MARIJUANA CONSTITUENTS MAY ACT AS ENDOCRINE DISRUPTING CHEMICALS
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Marijuana and its major psychoactive constituent tetrahydrocannabinol (THC) have been reported to show the effects on the endocrine systems such as testosterone, luteinizing hormone and follicle-stimulating hormone.  We have previously reported cannabidiol (CBD) inhibits the metabolism of testosterone in rat liver microsomes [Drug Metab. Dispos., 16, 880 (1988)].  The activity of progesterone 17-hydroxylase, which is one of the steroidogenic enzymes in rat testis microsomes, was significantly inhibited by crude marijuana extract.  The enzyme activity was also inhibited to 88, 50, 27 and 23%, respectively, by addition of 1000 M of CBD, 9-THC, cannabinol (CBN) and 11-hydroxy-8-THC, while the activity was not significantly affected by the addition of 10 or 100 M of these cannabinoids.  On the other hand, testosterone 6- and 16-hydroxylase activities in rat hepatic microsomes were significantly inhibited by crude marijuana extract and the cannabinoids.  Crude marijuana extract stimulated the proliferation of MCF-7, human breast cancer cell lines, although the cannabinoids did not show effects such as the extract at the concentration of 0.01 to 1000 nM.  Crude marijuana extract and marijuana smoke condensate stimulated transcriptional activation of estrogen-responsive element (ERE) in MCF-7 cells transfected transiently with ERE-luciferase reporter plasmid. The cannabinoids, eleven THC metabolites and 11-hydroxy-CBN, however, failed to interact with ERE.  These results indicate that there is metabolic interaction between cannabinoids and steroids, and that the constituents showing estrogen-like activity may exist in marijuana.

Keywords: marijuana, endocrine disrupting chemicals, testosterone, estrogen, MCF-7
              (i-yamamoto@hokuriku-u.ac.jp)
