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I.  IrmongcTloN

Cannabidiol   (ceD)  is  one  of  the  main  constituents  in  most
Cannabis  preparations.     CBD  possesses  no  psychotomimetic
activity  in  humans  in  contrast  to  the  highly  active  delta-1-
tetrakydrocannabinol  (THC)  the  major  compound  in  the  plant  (1-
3).    However,   CBD has  anticonvulsant  properties  in  animals  and
possibly also in man  (4,5),  and,  consequently,  the potential
of   CBD  as  an  antiepileptic  drug  is  under   investigation.
Despite  CBD  being  a  main  constituent  of  Cannabis  preparations
and an interest  in the medical  use  of  CBD,  very few  reports
have  been  published  concerning  the  kinetics  of  this  cannabi-
noid   (3,8).     This  report  presents  data  on  the  single  dose
kinetics  of  CBD  after  smoking and  intravenous administratiorL
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11.   METHODS

A. Ohlsson cf cz/.

A.    Subjects

Five healthy young  men volunteered  to  participete  in  this
study.    All  had previous experience with marijuana ranging
from infrequent to frequent use.    All were in good physical
and  mental  health  and  none  were  taking other  psychoactive
drugs.    Prior  to  the  trial,  subjects were asked to  abstain
f ron  cannabis for  at least 72 hours and f ron alcohol for at
least  24  hoursL

8.    Cthpeunds
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smoking  of  cannabis  during  the  experiment.     The  aynthesis  of
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C.    Doses  and Routes  of  Achinistration
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CBD-d2 CBD-d7

FIGURE  i.     Structural  formulas  of  deuterium  labeled  ceD,
ceD-d2,  and  CBITd7,  the  internal  standard.
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earlier  for  TIIC   (10)--and  ky  smoking  marijuana  placebo  ciga-
rettes  (furnished by  NIDA,  Rackville,  MD)  spiked with  20  mg  of
the compound.    The smoked dose was estimated by subtracting
the  remaining  amount  of  CBD  in  the  butt  f ron  the  original
amount  in  the  cigarette  (11).     No  exchange  of  deuterium  atoms
was  observed  af ter  the  smoking  process.     The  two  trials  were
perf ormed in a randomized order with at least one week between
the  treatmentsL

D.     Blood  sampling

Blood samples were drawn prior to the sessions and at 3,
6,   10,   15,   30,  60,   90,  120,  180  and  240  minutes  after  termirra-
tion of smoking or intravenous injection.    The samples were
collected  in  heparinized  glass  tubes  and  immediately  centri-
f uged.    The plasma,  usually 3  ml,  was  transferred to  silanized
glass  vials and  stored at -20°C until  analysis.

E.    Analytical  Procedure

Af ter addition of  internal standard,  the plasma samples
were extracted with organic solvents and purified by liquid
chromatography  according  to  a  method  described  earlier   (8,9).
The  trimethylsilylated CBD extracts were submitted to the mass
spectrometric quantif icatiorL    The gas  chromatographic-mass
spectrometric  procedure,  using  a  LKB  2091-051  instrument,  has
been  described  previously  (8).    The  base  peaks   [M-68]+.  in  the
mass spectra of  the disilylated CBD analogues were selected
for  monitoring:  in/z  392  for  CBD+
standard  curves  with  a  range  of

dd.oa4n_dL39#:rLcaBn¥dL7o._2988

ng/ml  (Fig.  2)  were  prepared by  mixing  different  dilutions
from  stock  solutions.

F.    Tharmacokinetic Analysis

The  area  under  the  plasma  concentration  versus  time  curve
(AUC),  for  the  time 0-240  minutes,  were estimated using the

:Lao¥±Zn°:d::sr:::cuLTteedeybsyt=o±mcpaarvia:::B±::t¥h:fAu?#2h¥±::
obtained  after  intravenous  injection.

Ill.      RESULTS  AND  DISCUSSION

The  single  dose  kinetics  of  deuterium  labeled  cannabidiol
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9.  I)  has  been  studied  in man af ter  intravenous
injection  of  20  mg  and  ky  smoking  a  placebo  marijuana  cigar-

::::msapt±ekdedtow±]tgh.220+7_g 8:3D-£?. by  subtracting  the  compound
The average dose  smoked was

renaining  in  the  butt  f ron  the  original  amount  in  the  cigar-
ette    The  plasma levels  were followed  f or  four  hours  and  the
mean  plasma  levels  for  the  f ive  subjects  are  clown  in  Fig.  3.
after  both  routes  of  administration  a  marked  fall  in  the
plasma  levels occurred during the f irst f ifteen minutes wherer
af ter  the  levels  declined  smoothly.    At  three  minutes  the
plasma  levels  were  684  +/-  240   (mean  +/-  S.A)   (range356-972)
ng/ml  at  f if teen  minutes  and  had  declined  to  10.3  +/-  4.5
(range  3.4-15.5)  ng/ml  at four  hours.    These  values,   except
f or  the earliest time points,  are in  good agreement with  those
determined in an earlier  repert  (3),  where plasma  levels of  20
mg  tritium  labeled  ceD  was  followed  in  man  after  intravenous
imf usion.    Since a more rapid inf usion time was  used in the
present  study,  higher  initial  plasma levels were obtained.

after  smoking,  a plasma curve with a very similar  slope as
the curve after  intravenous administration was achieved.    How-
ever,  the plasma levels af ter smoking were lower 114 +/-  62
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(range  42-191)  at  three  minutes,   33  +/-  17  (range  12-51)  at
f ifteen  minutes  and  2.3  +/-  0.05   (range  i.9-2.8)   ng/ml  at  four
hours.

Both  af ter  smoking  and  inf usion  the  shape  of  the  mean

£±::FaThccuravdems±£fs:::=f3nvf:ya:::Six:esmtbuLdeytwh±°tshea°gLt:::::
experimental  design  (10).    However,  doses  given  were  lower  for
THC and  theref ore  the actual  plasma  levels were lower.

The interindividual variations in plasma levels were rela-
tively  small,  both  af ter  smoking and  infusiorL    A greater  dif-
ference in the individual plasma levels af ter smoking could
perhaps  have  been  expected  since  the  subjects  smoked  in their
usual  fashion.    Rather  small  interindividual  differences after
smoking  THC  have  also  been  noted  (10).

The AUC and estimated availability in the f ive subjects
are  listed  in  Table  I.     The  subjects  smoked  very  similar
amounts,rangel8.8-19.4mgofcBD-d2'Thaed:sste±mtahtaetdws;:t¥::¥
close  to  the  injected  dc>se  of  20  mg.                                                .
availability    was  31  +/-  13  (range  10-42)  %  of  CBD-d2  af ter
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in Man af ter  Intravenous Administration
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Smoking

Intr avenous       Estimated

Sut)j ect          AVca
chount
Smoked

(mg)

Estirrated
fystemic

AVca       Availability
(%)

PF                       9.13
BM                       10.54
IP                    14.78
RP                     11. 44

#anb           :::33  t2.L8,

19.4                   3.69
19.3                   3.17
19.3                  I.45
18.8                   3.14
19.0                   4.99
19.2   (0.3)      3.29   (I.27)

Arc  =      AVC|-240

(ng/ul)   X min
fuean  (+/-S.D.) .

x   lo-3

smoking.    The main loss of  CBD is probably due  to pyrolysis
and  disappearance  of  CBD  through  the  siderstream  smoke  during
the  smoking  process.

The estimated systemic availability after  smoking an aver-
age  of  13.0  mg  THC was  18  +/-  6   (range  7-25)  %  in  a  group  of
subjects with a comparable use of cannabis as the presently
investigated group.    If  that possible difference in  availabil-
ity  of  the  cannabinoids  is  due  to  differences  in  the  transfer
of  the  cannabinoids  during  the  smoking  process,   or  due  to
metabolic or  kinetic factors  is not yet  knowrL
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