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TABLE 6
Structures of some CBD metabolites

[
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Compound R, Rs R, Re Re R, Re Ref.
58 CBN CH,3 H H H H H CsHy,
59 7-OH-CBN CHOH 101, 46, 92
60 1"-OH-CBN CH; OH 44, 106, 46
61 2"-OH-CBN CHs; OH 44,106
62 3”-OH-CBN CH; OH 106, 46,97
63 4”-OH-CBN CH, OH 44, 46
64 5”-OH-CBN CH; C.HsCH,OH 44,106
65 27-7-diOH-CBN CH,OH OH 29
66 CBN-T7-oic-acid COOH 97, 44
67 CBN-1"-oic acid CH; COOH 44, 105
68 CBN-3"-oic acid CH, C.,H,COOH 44

also formed. Only about 8% of the CBN dose was found
to be excreted in urine within 72 h, whereas 35% was
excreted in the feces over this same time period.

VII. Conclusions

Plasma A!-THC profiles were found to be similar after
i.v. injection and smoking of A!-THC. Immediately after
smoking 10 to 20 mg of A'-THC, as a marihuana ciga-
rette, plasma A'-THC levels of about 100 ng/ml were
estimated; at 1 h, they were in the range of 10 ng/ml; at
4 h, about 1 ng/ml; and about 0.1 ng/ml at 24 to 72 h,
indicating a slow terminal elimination. Most investiga-
tors estimate the terminal half-life of A’-THC to be in
the range of 20 to 36 h.

The systemic availability of smoked A'-THC (compar-
ison of AUC for smoked versus i.v. A'-THC) was higher
(23 + 16%) in a group of heavy marihuana users com-
pared to a group of light users (10 + 7%). The variation
in availability was 10-fold within each group. Adminis-
tration of A'-THC p.o. yields slow and erratic absorption
(systemic availability, 6 + 3%).

The average plasma clearance values are high (950 ml/
min) for both heavy and light users and approach total
hepatic blood flow. Other studies suggest limited varia-
tion in pharmacokinetic parameters between heavy and
light users, indicating that the development of tolerance
to behavioral and pharmacological effects in THC users
is most likely functional and not dispositional.

A!-THC is initially metabolized in man in a way sim-
ilar to that in most animals, i.e., by preferential allylic
oxidation to 7-hydroxy-A!'-THC. In addition, 68-hydrox-
ylation is favored over 6a-hydroxylation, whereas side-
chain hydroxylation and epoxydation appear to be mar-
ginal pathways in man. Side-chain hydroxylation may
preferentially lead to elimination via urine. 7-Hydroxy-
A'-THC will probably only contribute to a small degree

to the effects of A'-THC per se when smoked, whereas
it could be approximately equal in effect to A!-THC after
p.o. administration.

A'-THC-7-oic acid (as the ester glucuronide) is the

major urinary A'-THC metabolite in man. Almost all
other identified urinary A'-THC metabolites (10 to 15%
of dose in 48 h) show a side-chain containing either a
hydroxyl group or a carboxylic function.
. The relations of plasma A'-THC levels to psychologi-
cal and physiological effects of A'-THC are complex. A
temporal dissociation between plasma concentrations
and effects is evident and may possibly be explained by
a somewhat slow penetration of the blood-brain barrier,
slow distribution within the brain, and a lag-time in
biochemical reactions.

The pharmacokinetics and metabolism of CBD and
CBN in man and animals follow the pattern similar to
that of A-THC.
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