
326 Br~ves communications- Kurze Mitteilungen EXPERIENTIA XVII/7 

samples  of Cannabis sativa f rom 10 dif ferent  countr ies  has  
been determined.  The  procedure  adop ted  was based on 
the  exper ience  of some previous  authors3,% The  ex t r ac t  in 
pe t ro l  e ther  was shaken ou t  wi th  a solut ion conta in ing  5 % 
N a O H  and 5% Na2SO ~. The  alkali  ex t r ac t  ob ta ined  was 
acidified by  means  of d i lu ted H~SO4, ex t rac ted  wi th  
ether ,  dr ied  in v a c u u m ,  weight  and  ca lcu la ted  as per-  
cen tage  in  d r y  pe t ro l  e the r  ex t rac t .  I n  order  to avo id  
deca rboxy la t ion  of cannabidiol ic  acid, t he  procedure  has  
to be  run  rapidly.  Dupl ica te  analyses  h a v e  indica ted  a 
good reproduc ib i l i ty  of t he  results.  A l though  the  acid  
f rac t ion ob ta ined  b y  this  w a y  migh t  con ta in  also some 
o the r  weak  acids, t he  results  are  t r ea ted  as if  t h e y  corre-  
spond on ly  to  t he  c o n t e n t  of cannabidibl ic  acid, which is 
obvious ly  t he  main  cons t i tuen t  of  this  fract ion.  The  resul ts  
ob ta ined  are  summar ized  in t he  Table .  

As is seen, the  c o n t e n t  of acid f rac t ion in resin ranged  
f rom 3.8% to 41.7%, I t  was lowest  in cannabis  or ig inat ing 
in t ropica l  regions, while h ighes t  in samples  f rom Euro -  
pean  countries,  marked  in the  Table  as ' no r the rn  area ' .  
Samples  f rom Medi te r ranean  area  exh ib i ted  the  proper t ies  
of bo th  the  groups,  mos t ly  showing the  t endency  to an 
in t e rmed ia t e  con ten t  of acid fraction.  I n  spi te  of the  lack 
of exac t  d a t a  deal ing wi th  the  age of cer ta in  samples,  some 
results  show t h a t  there  is a lower con t en t  of acid f ract ion 
in old resin t h a n  in fresh. 

The  resul ts  ob ta ined  indica te  t h a t  the  phy tochemica l  
process of gradual  convers ion of cannabinol ic  compounds  
( ' r ipening '  of t h e  resin) is r a the r  advanced  in var ie t i es -  
g rowing  in ho t  regions. I n  con t ras t  to this,  in p lants  
deve loped  under  un favourab le  c l imat ic  condit ions,  t he  
' unr ipe '  t y p e  of the  resin predominates ,  con ta in ing  a 
large a m o u n t  of  unchanged  cannabidiol ic  acid. I t  seems 
probable  t h a t  even  fresh cannabis  f rom t ropica l  regions 
mos t ly  belong to  t he  ' r ipe '  type ,  as t he  la rges t  pa r t  of  acid 
is conve r t ed  before ha rves t i ng  to  more  the rmos tab le  
products .  However ,  such cannabis  migh t  st i l l  be exposed 
to  a fu r the r  s l ight  decrease in acid  con t en t  dur ing  storage.  
I n  ' unr ipe '  t y p e  of t he  drug,  or ig ina t ing  f rom nor the rn  
areas, t he  process of addi t iona l  ' r ipening '  dur ing s torage  
seems also to occur  under  favourab le  condit ions.  Accord-  
ing to  t he  resul ts  obta ined,  i t  seems t h a t  the  i n t e rmed ia t e  
type,  represented  in our  work  b y  the  samples  f rom the  
Medi te r ranean  area, exhibi ts  t he  grea tes t  va r ia t ions  in 
acid content ,  and is p robab ly  more  affected by  the  t ime  

The content of acid fraction in various groups of samples 

Origin Age Number Percentage 
(Pro- of of acid 

Area Country duetion samples fraction 
year) analyzed in resin 

Tropical Burma old 1 3.8 
Tropical Costa Rica old 1 7.0 
Tropical Brazil 1959 14 5.2-10.7 

(mean 8.2) 
Mediterranean Greece -- 5 8.9-15.4 

(mean 12.0) 
Mediterranean Yugoslavia -- I 16.1 
Mediterranean Morocco 1960 1 18.5 
Mediterranean Cyprus old 1 14.1 
Mediterranean Cyprus 1959 i 33.7 
Northern Switzerland 1960 1 32.4 
Northern England 1959 1 41.7 
Northern Germany old 5 28.4-39.1 

(mean 31.8) 

and condi t ions  of s torage t h a n  t h e  two previous  types.  
Some of t he  conclusions d rawn  here m a y  conf i rm previous  
findings, based on direct  u l t rav io le t  spec t ropho tome t ry  of 
cannabis  resin ~°,xL 

Rdsumd. L'ac ide  cannabidio l ique  p o u v a n t  ~tre con- 
sid6rge c o m m e  la subs tance  ini t iale  dans la convers ion  
graduel le  des composan ts  de la rdsine du chanvre  (Canna- 
bis sativa), le t a u x  de  la f rac t ion acide p e u t  servir  d ' in -  
d ica t ion  sur  l ' avance  du processus de ,mf l r i ssement ,  de la 
rds ine .  L a  t e n e u r  en acide a 6t6 t rouv6  ta moins 61evde 
duns la  r6sine du chanvre  p r o v e n a n t  de r~gions tropicales,  
ce qu i  s ' exp l ique  pa r  la convers ion  plus avanc~e duns des 
varidtds ddvelopdes sous un  c l ima t  favorab le  e t  chaud.  
D 'aprds  les rdsul ta ts  obtenus,  ce t te  convers ion  semble  
con t inuer  p e n d a n t  la conserva t ion  de  la  drogue.  

L j .  GRLId and  A. A~)R]~C 

Institute /or the Control o/ Drugs, Zagreb (Yugoslavia), 
March 37, 1961. 

lo United Nations Secretariat, document ST/SOA/SER. S]~ (1960). 
1~ We are indebted to the Division of Narcotic Drugs of United 

Nations for having kindly supplied most of cannabis samples 
examined in this study. 

Cerebral Vascular A c t i o n  o f  B r a d y k i n i n  

in the Dog 

One of t he  most  i m p o r t a n t  biological  effects of b rady-  
k in in  is i ts  ac t ion  on  the  vascu la r  sys tem x; moreove r  the  
demons t r a t i on  of t he  presence of k in in- forming  enzymes  
in per fusa tes  of d i f ferent  sys tems* suppor t s  t he  v iew t h a t  
b radyk in in  m a y  p l a y  a role in t he  regula t ion  of local blood 
f low in  va r ious  vascu la r  dis t r ic tsK The  presence  of these  
enzymes  also ifi t he  per tusates  of the  ven t r i cu la r  sys tem of 
the  ca t*  suggests  t h e  need for a cr i t ical  evMuat ion  of  the 
effects of  b radyk in in  on cerebral  vascu la r  flow. Moreover ,  
since t h e  descr ip t ion  of  its chemica l  composi t ion  and  i ts  
synthesis  ~, inves t iga t ions  of i ts  effects can  be carr ied  o u t  
w i th  m u c h  grea te r  rel iabi l i ty.  

I n  t h e  present  s tudy,  t he  vascu la r  react ions  of t he  b ra in  
vessels were  s tudied  in t he  chloralosed dog b y  means  of a 
p rev ious ly  deve loped  t echn ique  consis t ing of  the  regis- 
t r a t i on  of t he  in t racran ia l  venous  pressure by  means  of a 
ca the t e r  in t roduced  in a c raniad  d i rec t ion  into  the  peri-  
phera l  por t ion  of the  ex te rna l  j ugu la r  ve in" ;  s imul taneous  
t rac ings  of ar ter ia l  pressure,  in t racran ia l  venous  pressure,  

o t h e r v a s c u l a r p h e n o m e n a  ( sys temicvenous  pressure, nasal  
p l e t h y s m o g r a m  6 venous  out f low f rom the  superior  sagi t ta l  
sinus 7) and  respi ra t ion were regis tered on a 6-channel  
Grass P o l y g r a p h . T h e  effects of in t ravenous  a d m i n i s t r a t i o n  
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of  n a t u r a l  crude,  h i g h l y  pur i f i ed  a n d  of s y n t h e t i c  b r a d y -  
k i n i n  8 were  c o m p a r e d  w i t h  t h e  ac t ion  exe r t ed  b y  h i s t a -  
m i n e  9. 

A clear  c e r e b r a r v a s o d i l a t o r  effect  of b r a d y k i n i n  was  ob-  
s e r v e d  in  all  e x p e r i m e n t s .  B r a d y k i n i n  i n j e c t e d  i n t r a -  
v e n o u s l y  in  doses  r a n g i n g  b e t w e e n  3 a n d  10 U / k g  for  t h e  
n a t u r a l  c rude  a n d  b e t w e e n  0.5 ~md 3 tzg/kg for  t h e  n a t u r a l  
h i g h l y  pur i f i ed  a n d  s y n t h e t i c  p r e p a r a t i o n s ,  r egu l a r l y  
p r o d u c e d  in  dogs u n d e r  good e x p e r i m e n t a l  cond i t i ons  a 
lower ing  of t h e  a r t e r i a l  p ressu re  a n d  a s i m u l t a n e o u s  in-  
crease  in  t h e  i n t r a c r a n i a l  v e n o u s  p ressure  (F igure  1, 2); 
acco rd ing  t o  p r e v i o u s  o b s e r v a t i o n s  10, as  no  c h a n g e s  in  t h e  
c e n t r a l  v e n o u s  p re s su re  were  o b s e r v e d  w i t h  t h e s e  doses  of 
b r a d y k i n i n ,  t h i s  t y p e  of r eac t i on  m u s t  be  cons ide red  t h e  
consequence  of a r e d u c t i o n  in  ce rebra l  v a s c u l a r  r e s i s t ance ;  
t h i s  is f u r t h e r  d e m o n s t r a t e d  b y  t he  o b s e r v a t i o n  t h a t  t h e  
inc rease  in  t h e  i n t r a c r a n i a l  v e n o u s  p re s su re  p r o v o k e d  b y  
b r a d y k i n i n  is a c c o m p a n i e d  b y  a r ise  in  t h e  i n t r a c r a n i a l  
v e n o u s  ou t f low (F igure  1). T he  vessels  of t h e  n a s a l  m u c o s a  
exh ib i t ed ,  on  t h e  c o n t r a r y ,  a v e r y  low s e n s i t i v i t y  to  t h e  
v a s o d i l a t o r  effect  of b r a d y k i n i n  (Figure  2). I n  s ix ex- 
p e r i m e n t s  of t h i s  t ype ,  a s l igh t  na sa l  v a s o d i l a t o r  r e sponse  
was  o b s e r v e d  on ly  i n  one  case, whereas ,  in  t h e  o t h e r  5, n o  
r e sponse  or  a d e l a y e d  a n d  s l igh t  c o n s t r i c t i o n  was  o b t a i n e d .  
T h e  effects  of b r a d y k i n i n  o n  a r t e r i a l  p ressu re  a n d  ce reb ra l  
vessels  were  a c c o m p a n i e d  b y  a n  inc rease  in  h e a r t  r a t e  a n d  
a s l igh t  s t i m u l a t i o n  of r e sp i r a t i on  (F igure  2). 

All  t h e s e  effects  are  v e r y  t r a n s i e n t ;  t h e y  l a s t  no  more  
t h a n  30-60  sec a n d  n o  t a c h y p h y l a x i s  is seen  w i t h  r e p e a t e d  
a d m i n i s t r a t i o n  of t h e  po lypep t ide .  T h e y  pe r s i s t  w i t h  t h e  
s a m e  i n t e n s i t y  e v e n  a f t e r  t h e  a d m i n i s t r a t i o n  of doses  of 
p y r i l a m i n e  or  a t r o p i n e  w h i c h  i n h i b i t  t h e  ce r eb ra l  vaso-  
d i l a t o r  effect  of h i s t a m i n e  or, respec t ive ly ,  of ace ty l -  
chol ine.  

I f  t h e  ac t ion  of  b r a d y k i n i n  is c o m p a r e d  w i t h  t h a t  
e x e r t e d  b y  h i s t a m i n e ,  i t  is e v i d e n t  t h a t  a c e r eb ra l  vaso-  
d i l a t o r  r e sponse  of  s imi l a r  i n t e n s i t y  a n d  d u r a t i o n  c a n  be  
o b t a i n e d  w i t h  t h e  s a m e  or  a s l igh t ly  lower  dose of h i s t a -  
mine .  Genera l ly ,  t h e  r a t i o  b e t w e e n  doses of b r a d y k i n i n  
a n d  of h i s t a m i n e  equa l ly  ac t ive  o n  t h e  ce reb ra l  vessels  
r a n g e s  b e t w e e n  0.8 a n d  2. T h o u g h  t h e  i n t e n s i t y  of t h e  
effects  of b r a d y k i n i n  a n d  h i s t a m i n e  d i f fered  b y  n o t  more  
t h a n  twofo ld  in  r e spec t  to  t h e  h y p o t e n s i o n  a n d  t a c h y -  
card ia ,  a c lea r  d i f ference exis ts  b e t w e e n  t h e i r  effects  on  
t h e  n a s a l  vessels  w h i c h  a lways  r e s pond  w i t h  a def in i t e  
v a s o d i l a t a t i o n  to  h i s t a m i n e .  I n  c o n t r a s t  to  b r a d y k i n i n ,  
h i s t a m i n e  in  t h e  doses  e m p l o y e d  d id  n o t  e x e r t  a n y  c lear  
in f luence  o n  r e sp i r a t i on  (F igure  2). 

T h e s e  r e su l t s  i nd i ca t e  t h a t  t h e  ce reb ra l  vessels  show a 
g r e a t  s e n s i t i v i t y  t o  t h e  v a s o d i l a t o r  ac t ion  of b r a d y k i n i n ;  
t h i s  f ac t  a n d  t h e  o b s e r v a t i o n  t h a t  t h e  same  s ens i t i v i t y  is 
n o t  e x h i b i t e d  b y  t h e  n a s a l  vessels ,  w h i c h  genera l ly  r e a c t  
t o  o t h e r  v a s o a c t i v e  d rugs  in  t h e  s a m e  m a n n e r  as  t h e  
ce r eb ra l  vessels  ix, a p p e a r s  to  b e  a good i n d i c a t i o n  of t h e  
poss ib le  r61e p l a y e d  b y  b r a d y k i n i n  in  t h e  p h y s i o p a t h o -  
logical  con t ro l  of b r a i n  c i rcu la t ion .  

Zusammen/assung. Die  W i r k u n g  y o n  n a t t i r l i c h e m  u n d  
s y n t h e t i s c h e m  B r a d y k i n i n  a u f - d e n  c e r e b r a l e n  Kre i s l au f  
w u r d e  b e i m  H a n d  in  Ch lo ra losena rkose  d u r c h  die Reg i -  
s t r i e r u n g  des  i n t r a c r a n i e l l e n  V e n e n d r u c k e s  u n d  B l u t a u s -  
f lusses u n d  des  N a s e n h O h l e n p l e t h y s m o g r a m m e s  u n t e r -  
such t .  B r a d y k i n i n  e rzeug t  in  D o s e n  y o n  0.5-3 t~g/kg i .v .  
e ine deu t l i che  E r w e i t e r u n g  de r  Hirngef/ tsse ,  a n a l o g  de r  
d u r c h  e ine  gleiche ode r  e t w a s  n iedr ige re  Menge  y o n  H i s t a -  
m i n  h e r v o r g e r u f e n e n .  I m  Gegensa t z  z u m  H i s t a m i n  i ib t  
B r a d y k i n i n  in d ieser  D o s i e r u n g  ke ine  e r w e i t e r n d e  Wir -  
k u n g  auf  die Nasenh6hlengef /~sse  aus.  Die  d u t c h  B r a d y -  
k i n i n  e rzeug te  Z u n a h m e  de r  G e h i r n d u r c h b l u t u n g  wird  
d u r c h  N e o a n t e r g a n  oder  A t r o p i n  n i c h t  g e h e m m t .  
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Fig. 1. Cerebral vasodilator action of natural crude bradykinin (B ~- 
3 U/kg i.v.) and of histamine (H = 1 [~glkg i.v.). B.P. = femoral 
blood pressure (ram Hg). I.V.P. = intracranial pressure (cm HzO). 
V.O. = outflow from the superior sagittal sinus {ml/min). Female 

dog, 19.5 kg {10]21]60) chloralose (100 mg/kg i.v.). 
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Fig. 2. Cerebral vasodilator effect of natural highly purified brady- 
kinin (B ~ 1.5 ~g/kg i.v.) and of histamine (H = 1 [~g]kg i.v.). 
Resp. = Respiration. N.P. = nasal plethysmogram. B.P. = femoral 
arterial pressure (mm Hg). I.V.P. = intracranial venous pressure 
(cm H~O). H.R. ---- heart rate (beats/rain). Male dog, 16 kg (11]28/60) 
chloralose (100 mg/kg i.v.). The tracing shows a vasodilator effect 
both on the cerebral and nasal vessels with histamine, but only on the 

cerebral vessels with bradykinin. 
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