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WFZER R OMEE (330) : We have reported the metabolism of three major constituents of
marijuana, THC (tetrahydrocannabinol), CBD (cannabidiol) and CBN (cannabinol) in
relation to the pharmacological and toxicological effects of these cannabinoids so far.
In the presence study, we examined the metabolism of these cannabinoids by CYP19
(aromatase). As results, we indicated the 8-hydroxy—-CBN metabolite, which is aromatized
and/or hydroxylated from THC. Farther, the formation of CBN from THC and CBD by CYP19
was confirmed by GC/MS methods.

On the other hands, we examined the effects of these cannabinoids on the metabolism
of steroids (androsterone; AND, testosterone; TES and estrone; E1) by CYP19 (aromatase)
and 17 B -HSD (17 B ~hydroxysteroid dehydrogenase). We found that THC, CBD and CBN (50 u M)
inhibited 16, 60 and 46% respectively, the metabolism of TES to estradiol (E2). The
metabolism of AND to TES and El to E2 by CYP19 were inhibited about 20% with THC, CBD
and CBN, respectively. This result suggests not only the interactions of these
cannabinoids with the estrogen receptor, but also the endocrine disruptor-like effects
of the marijuana constituents including their metabolites.
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Scheme 1 Metabolic pathways of the steroid, pregnenolone to
estradiol
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Scheme 2 Proposed mechanism of monohydroxy-CBN formation from
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Fig. 1 Inhibition of aromatase (CYP19) by THC, CBD and CBN
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Table 1 Inhibition of aromatase (CYP19) by THC, CBD and CBN,
major cannabinoids of marijuana

Androstendione to estrone (E1) Testosterone to estradiol (E2)

umol/mg protein % of control umol/mg protein % of control
Control 484259 100.0£12.2 11.7#13 1000123
THC 448259 92.6£12.2 9.9£0.1™ 8422 06
CBD 129276" 2662157 46£12" 39.62114"
CBN 10.3£3.0™ 213% 6.1 63%£21" 54.1£19.3"

Mean£S.E. (n=3).
* Significantly different from control (p<0.05).
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Fig.3  Inhibition of aromatase (CYP19) by THC, CBD, CBN and

ketoconazole (KTZ)
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** Significantly different from control (p<0.01).
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Fig. 2 Inhibition of 174-hydroxysteroid dehydrogenase (174-HSD) by
THC, CBD and CBN

Table 2 Inhibition of 17p-hydroxysteroid dehydrogenase (178-HSD)
by THC, CBD and CBN

Androstendione to testosterone Estrone (E1) to estradiol (E2)

umol/mg protein % of control umol/mg protein % of control

Control 104.6# 37 100.0# 36 116.9# 9.1 100.0# 7.8

THC 81.3#16.9 77.7#16.2 90.8#10.9 77.7% 94
cBD sL7# 20" 781% 207 s20# 40 701 357
* * * *

CBN 81.6£11.9 78.0£11.4 91.6£ 65 783%£ 56

Mean £S.E. (n=3).
* Significantly different from control (p<0.05).
** Significantly different from control (p<0.01).
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