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or l eukaemias  in mice  a n d  rats ,  however ,  was  r a t h e r  
l imi ted .  D M B A - i n d u c e d  skin  c a r c i n o m a t a  in mice  
regressed in response  to  t r e a t m e n t  w i t h  250 m g / k g  p.o. 
da i ly  for 10 days.  

R a t s  w i t h  D M B A - i n d u c e d  t u m o u r s  t o l e r a t e d  t he  
c o m p o u n d  well. F r o m  t h e  second week  of t r e a t m e n t  
onwards ,  s l igh t  weight loss  c o n c u r r e n t  w i t h  reduced  food 
c o n s u m p t i o n  was noted .  F o u r  a n d  7 days,  respect ively ,  

100 

~ ~30xl00mg/kg po-- "  

ntrol 
, ~ _  , ,.,..o4 . . . .  GP48989 

13 r'" , " , ~ - - ~ - - r - ' ~ ' - ' ~ "  . . . . . .  
-0 1 2 3 4 5 6 7 8 9 10 11 12weeks 

Fig. 1. Inhibition of the appearance of DMBA-induced mammary 
tumours in rats treated with GP 48 989. 

a f te r  t r e a t m e n t  was  w i th -d r awn ,  food i n t a k e  a n d  weight -  
ga in  r eve r t ed  to normal .  A p a r t  f rom a r educ t i on  in t he  
size of t he  u terus ,  no  a b n o r m a l i t i e s  were obse rved  upon  
macroscopic  e x a m i n a t i o n  of t he  t r e a t e d  rats .  Microscopi-  
cally, increased  lymphopo ies i s  was  n o t e d  in t he  spleen. 
There  were no changes  in t he  wh i t e  b lood  cell counts .  

The  m e d i a n  l e tha l  oral  and  s u b c u t a n e o u s  doses (LDs0) 
of G P  48 989 in r a t s  a n d  mice  were g rea t e r  t h a n  5000 
mg/kg.  I n  v iew of i ts  p romis ing  ca rc inos ta t i c  ac t iv i ty ,  
G P  48 989 appea r s  to  mer i t  t h o r o u g h  cl inical  inves t iga-  
t ion.  

Zusammenfassung. 5-Methyl-3-  (2-methyla l ly l ) -  2- [(3- 
m e t h y l - 4 - o x o - 2 - t h i a z o l i d i n y l i d e n ) - h y d r a z o n o ] - 4 - t h i a z o l i -  
d i n o n  erwies s ich be t  gu te r  t h e r a p e u t i s c h e r  Bre i t e  als 
s t a r k  k a r z i n o s t a t i s c h  w i r k s a m  bet  D M B A - i n d u z i e r t e n  
M a m m a - K a r z i n o m e n  weib l icher  Sp rague -Dawley  R a t t e n .  
E i n e  ger ingere  c h e m o t h e r a p e u t i s c h e  W i r k u n g  f a n d  sich 
s u c h  be t  W a l k e r  CaSa  256, D M B A - i n d u z i e r t e n  H a n t -  
k a r z i n o m e n  u n d  Eh r l i ch  Asci tes  Ka rz inom.  
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C a n n a b i d i o l  a n d  C a n n a b i n o l  in  M a n  

E v i d e n c e  is r ap id l y  a c c u m u l a t i n g  t h a t  t he  m a j o r  
source of pha rmaco log i ca l  a c t i v i t y  of c a n n a b i s  is due  to  
A - 9 - t e t r a h y d r o c a n n a b i n o l  (THC) or i t s  m e t a b o l i t e s  1-3. 
A l t h o u g h  t he  A-8-THC isomer,  n o r m a l l y  a m i n o r  com- 
p o n e n t  of cannab i s ,  is also act ive ,  i ts  effects  in  m a n  are 
q u a l i t a t i v e l y  iden t ica l  to  those  of t h e  A-9-THC a n d  only  
t w o - t h i r d s  as p o t e n t  4. 2 o the r  m a j o r  c a n n a b i s  cons t i t -  
uents ,  c annab id io l  (CBD) a n d  c a n n a b i n o l  (CBN), h a v e  
been  cons idered  to be  i nac t i ve  on  t he  basis  of a n i m a l  
s tudies .  (Figure 1) B o t h  these  cannab ino ids ,  as well  as 
c a n n a b i c h r o m e n e ,  c an nab i ge r o l  a n d  cannab icyc lo l  were 
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Fig. 1. S t ruc tu ra l  reiat iorlships be tween 3 ma jo r  cannabinoids .  The 
biosynthetic pathway is presumed to be from cannabidiol to tetra- 
hydroeannabinol to cannabinol. 

found  to  be i nac t i ve  in monkeys ,  a n d  d id  no t  a l t e r  t h e  
response  of these  an ima l s  to  doses of A-9-THC g iven  
c o n c u r r e n t l y  5. CBN in  doses up  to  180 m g / k g  h a d  no 
effect  on  key  peck ing  of p igeons  t r a i n e d  in a n  o p e r a n t  
schedule  s. As t he  poss ib i l i ty  a lways  exis ts  t h a t  c o m p o u n d s  
m a y  be  m e t a b o l i z e d  d i f f e ren t ly  in  m a n  t h a n  in  o t h e r  
species, a n d  t h a t  some found  to  be  i nac t i ve  in t he  l a t t e r  
m a y  be  ac t ive  in  man ,  b o t h  CBD a n d  CBN were t e s t ed  in 
v o l u n t e e r  subjects .  

Methods and materials. The  v o l u n t e e r  subj  ects  were men,  
m o s t l y  in  t he  3rd and  4 th  decades  of life. All  h a d  some  
pr io r  exper ience  w i t h  m a r i h u a n a ,  a n d  some w i t h  o the r  
pu re  cannab ino ids ,  b u t  none  were more  t h a n  casua l  
social users of the  drug.  CBN a n d  CBD were a d m i n i s t e r e d  
ora l ly  b y  l ay ing  a n  e t h a n o l i c  so lu t ion  of t h e  d rugs  on  
chocola te  cookies a n d  t h e n  e v a p o r a t i n g  t h e  so lven t  u n d e r  
n i t rogen .  Th i s  t e c h n i q u e  h a s  been  successful ly  emp loyed  
in a d m i n i s t e r i n g  oral  doses of THC.  6 sub jec t s  received 
oral  doses of CBN r a n g i n g  f rom 20 to 400 mg. 5 sub jec t s  
rece ived  ora l  doses of CBD, r a n g i n g  f rom 20 to  100 rag. 
CBD was g iven  i.v. as well, t h e  e thano l i c  so lu t ion  be ing  
in jec ted  in to  a r ap id ly  f lowing s t r e a m  of saline.  4 sub jec t s  
received i.v. doses of CBD r a n g i n g  f rom 5 to  30 rag. Th i s  
t e c h n i q u e  has  al lowed i.v. i n j ec t ion  of pha rmaco log i ca l l y  
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Fig. 2. Thin-layer plate of urine frac- 
tions prior to treatment and during 
the first and second 12-h periods after 
oral doses of 100 mg of CBD and 400 
mg of CBN. Note presence of un- 
changed CBD and CBN during the 
first 12 h as well as appearance of 
new spots of a slower-moving, more 
polar type. Abbreviations: O, or- 
ange; P, purple; R, red; M, mager~ta 
coloring of spots. 

act ive doses of b o t h  THC isomers and the i r  metabo l i t es  to 
man.  Because CBN is less compat ib le  t h a n  CBD wi th  any  
aqueous medium;  this  rou te  of admin i s t r a t i on  was no t  
used for this  substance.  

Results. Oral doses of CBD and CBN s ta r t ed  wi th  10 mg, 
a dose of THC usually showing definite,  t hough  modera t e  
clinical effects in man.  At  no oral dose level were any  of 
the  charac ter i s t ic  men ta l  or phys ica l  effects of THC 
observed.  Urine samples  t aken  f rom the  subjects  receiving 
the  m a x i m u m  oral doses were subjec ted  to th in- layer  
ch romatography ,  using techniques  previous ly  descr ibed 7 
Both  CBD and  CBN, unlike THC, were excre ted  in p a r t  
unchanged.  (Figure 2) Other  metabo l i t es  re la ted  to  the i r  
in take  were also observed as new spots  on the  chromato-  
grams.  The init ial  i.v. in jec t ion  of CBD was  5 mg;  an 
equal  dose of THC produces  a s t rong and  last ing effect  by  
th is  route.  As no reac t ion  was noted,  larger doses were 

s u b s e q u e n t l y  used (10, 20 and 30 rag). None  of the  
character is t ic  men ta l  effects of cannabis  were observed,  as 
well as a comple te  absence of any  change in pulse ra te  or 
degree of con junc t iva l  reddening.  

Discussion. The inac t iv i ty  of these  cannabino ids  has 
been  conf i rmed in man.  In  par t ,  th is  difference f rom THC 
may  be due to  a somewha t  d i f ferent  me tabo l i sm of CBD 
and  CBN. I t  is still  possible t h a t  these  cannabinoids ,  
a l though  inact ive  themselves ,  migh t  in te rac t  wi th  THC 
to alter  i ts  effects. CBN p r e t r e a t m e n t  an tagonized  tile 
pro longat ion  of sodium pen toba rb i t a l  s leeping t ime  
produced  by  THC in mice s CBD inhib i ted  no t  only the  

me tabo l i sm of THC bu t  also t h a t  of t is  p r i ma ry  metabol i te ,  
l l - h y d ro x y -T H C,  a co mp o u n d  wi th  a t  least  the  same 
degree of ac t iv i ty  as THC itself. Thus,  CBD m i g h t  
enhance  the  effects of THC w i t h o u t  hav ing  di rect  THC- 
like actions.  As the  asser t ion is of ten  made,  and  widely 
believed, t h a t  d i f ferent  types  of cannab is  have  d i f ferent  
p a t t e rn s  of pharmacolog ica l  effects  i n d e p e n d e n t  of 
differences in THC content ,  such in te rac t ions  m i g h t  still  
afford an exp lana t ion  for such differences.  These differ- 
ences canno t  be a t t r i b u t e d  to  direct  pharmacolog ica l  
effects of CBD or CBN themselves .  

Rdsumd. Le cannabid io l  adminis t r6  ~ dose de 100 mg  
par  os et  de 30 mg par  in jec t ion  i.v. fur inact i f  dans  les 
sujets  d'@tude. Le cannabinol ,  k dose orale de 400 mg, le 
fu t  aussi. Ces cons t i tuan t s  du cannabis  ne con t r ibuen t  
donc pas  k l 'effet  pharmacologique .  
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T h e  Effect  of P e n t o b a r b i t a l  o n  B r a i n  5 - H T  M e t a b o l i s m  in  M i c e  

BONNYCASTLE, GIARMAN and PAASONEN 1 observed an 
increase of bra in  s e r o t o n i n  (5-HT) concen t ra t ion  af ter  
i .p .  in ject ion of pen toba rb i t a l  in rats.  I t  seemed of inter-  
est  to us to inves t iga te  whe the r  th is  increase was due to 
an accelerated synthes is  or a decreased me tabo l i sm of 
5-HT. 

Materials and methods. Male N M R I / H a n  mice of 25-35 g 
were kep t  in groups  of 10 a t  room t e m p e r a t u r e  (20-22 ~ 

on an ad l ib i tum die t  of food and water .  The mice were 
killed by  decapi ta t ion .  The brains  were kep t  in 96% 
e thanol  for 30-60 rain. This  t r e a t m e n t  was w i t h o u t  
influence upon  bra in  serotonin  concent ra t ion .  The neo- 
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