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The  d a t a  suggest  t h a t  t he  dog is a su i t ab le  a n i m a l  for 
e v a l u a t i n g  d u r a t i o n  of ac t ion  of s y n t h e t i c  cor t i co t roph ins .  
I t s  size, large b lood  v o l u m e  a n d  ease of h a n d l i n g  are also 
c o n v e n i e n t  for th i s  t y p e  of s t u d y  where  serial  samples  are  
requi red .  W i t h  as few as 2 dogs pe r  g roup  t he  dif ference in 
d u r a t i o n  of ac t ion  of a n y  dose of t e t r acosac t i de  and  t he  
two  h igher  doses of 41,795-Ba was r ead i ly  a p p a r e n t .  
F u r t h e r m o r e ,  a l t h o u g h  w i t h i n  group  v a r i a t i o n s  in  abso lu te  
cort isol  levels obscured  s ign i f ican t  dose response  re la t ion-  
ships  a t  a n y  g iven  t i m e  in te rva l ,  dogs t r e a t e d  w i t h  41,795- 
Ba  showed c lea rcu t  dose -du ra t i on  effects w i t h  t ime.  

W e  conc lude  t h a t  41 ,795-Ba s t imu la t e s  a 2- to  4-fold 
more  p ro longed  secre t ion  of cor t isol  t h a n  does t e t r a -  
cosac t ide  in t he  dog. 
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Zusammen~assu~g. Die B e s t i m m u n g  der  P l a sma-  
l<onzen t r a t i on  yon  Cort isol  in o v a r i e c t o m i e r t e n  H u n d e n ,  
welche  m i t  i n t r a v e n 6 s e n  G a b e n  yon  /~-Corticotropin- 
o k t a d e k a p e p t i d  (CIBA 41,795-Ba) oder  T e t r a c o s a k t i d  
v o r b e h a n d e l t  w o r d e n  waren ,  e rgab  die i n t e r e s san t e  
Ta t sache ,  das  in  be iden  F~l len  die Cor t i so lkonzen t r a t i on  
gleich s t a r k  e r h 6 h t  wa r  a b e t  im e r s t en  Fal l  die E r h 6 h u n g  
u n t e r  dem Einf luss  yon  C I B A  41,795-Ba zwei- his  v i e rma l  
l~nger  e r h a t t e n  b l i eb  als n a c h  ]Behandtung m i t  Te t r a -  
cosakt id .  
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A Comparison of the Pharmacological Activity in Man of Intravenously Administered 
/lg-Tetrahydrocannabinol, Cannabinol, and Cannabidiol 

The  pha rmaco log ica l  a c t i v i t y  of m a n y  of t he  chief  
c o n s t i t u e n t s  of m a r i h u a n a  h a v e  been  s y s t em a t i ca l l y  
i nves t i ga t ed  in  t he  Rhesus  m o n k e y  b y  MECHOULAM et  al. ~. 
They  f o u n d  t h a t  A g - t e t r a h y d r o c a n n a b i n o l  (Ag-THC) a n d  
A S - t e t r a h y d r o c a n n a b i n o l  were act ive ,  a n d  cannab ino l ,  
cannab id io l ,  a n d  o the r  c a u n a b i n o i d s  p re sen t  in t he  p l a n t  
were no t  ac t ive .  The  d e v e l o p m e n t  of a p r e p a r a t i o n  to 
a d m i n i s t e r  c a n n a b i n o i d s  i.v. to  man  (1)EREZ-I~EYES et  al. ~) 
has  m a d e  i t  poss ible  to  m a k e  a compar i son  of t he  pha r -  
macologica l  ac t iv i t i es  and  re la t ive  potenc ies  of AS-THC, 
cannab ino t ,  and  cannab id io l .  

Method. 21 normal ,  paid ,  ma le  vo lun tee r s  were i.v. 
infused w i t h  Ag-THC, 6 w i t h  cannab ino l ,  and  6 w i t h  
cannab id io l .  The  p r e p a r a t i o n  we h a v e  deve loped  is a 
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Constituents injected i.v. to obtain certain specific effects. Since 
subjects varied in their body weight, all of the doses were ealculated 
in terms of btg/kg of body weight. Figures indicated the mean values 
for the groups ~ the standard deviation. 

mic rosuspens ion  of 10 mg  of e i the r  of t he  c a n n a b i n o i d s  
in  50 ml  of 25% sal t - f ree  h u m a n  se rum a lbumin .  W e  h a v e  
found  t h a t  t he  a m o u n t s  of c a n n a b i n o i d s  can  n o t  be  
exceeded w i t h o u t  i nduc ing  p rec ip i t a t i on .  Therefore ,  if 
d i f fe ren t  doses of these  subs t ances  need to be  infused,  i t  is 
necessa ry  to do so b y  changes  in t he  r a t e  of in jec t ion .  

Subjec t s  va r i ed  in t h e i r  p rev ious  exper ience  w i t h  
m a r i h u a n a  f r o m  less t h a n  1 c i g a r e t t e / m o n t h  to more  
t h a n  5 c iga re t t e s /week  and  were equa l ly  d i s t r i b u t e d  in 
t he  groups.  The  sub jec t s  were hosp i t a l i zed  a t  t h e  Clinical  
Resea rch  U n i t  of t he  N o r t h  Caro l ina  Memor ia l  Hosp i ta l ,  
Chapel  Hill ,  N,C., a n d  r e m a i n e d  for 24 h u n t i l  al l  t he  
effects of t h e  d rugs  h a d  comple t e ly  subsided.  The  h e a r t  
r a t e  was  c o n s t a n t l y  recorded  t h r o u g h o u t  t he  e x p e r i m e n t  
b y  m e a n s  of a n  Offner  p o l y g r a p h  s i t u a t e d  in a one -way  
screen room a d j a c e n t  to  t he  sub jec t s '  room. 

To o b t a i n  the  sub jec t ive  e v a l u a t i o n  of d rug  effects, 
t h a t  is of m a r i h u a n a - l i k e  'h igh ' ,  w h e t h e r  p l e a s a n t  or 
unp l ea san t ,  we asked  t he  sub jec t s  to  r a t e  t h e m s e l v e s  in  
a g r a p h  fo rm p rov ided  for t h e m .  Th i s  r a t i n g  was o b t a i n e d  
a t  a p p r o p r i a t e  i n t e rva l s  for 6 h fol lowing d rug  a d m i n i s t r a -  
t ion.  No specific i n s t ruc t i ons  were g iven  for these  ra t ings ,  
and  each  sub jec t  was free to  ut i l ize  w h a t e v e r  c r i t e r ion  he  
wished  for r a t ing .  W e  f o u n d  t h a t  a l t h o u g h  the re  were 
v a r i a t i o n s  in r a t i n g  t h e  m a g n i t u d e  of ' h igh ' ,  t h e  p a t t e r n  
of t he  psycholog ica l  exper ience  in t i m e  was cons i s t en t l y  
s imi lar .  

Sub jec t s  were to ld  t h a t  in i t i a l ly  t h e y  would  be i.v. 
infused w i t h  a drug-f ree  so lu t ion  (normal  saline), a n d  a t  
some unspec i f ied  t ime,  i t  would  be  rep laced  w i t h  t he  
p r e p a r a t i o n  c o n t a i n i n g  e i t he r  Ag-THC, cannab ino l ,  or 
cannab id io l .  The  r e p l a c e m e n t  of so lu t ions  w i t h o u t  t he  
sub jec t s '  awareness  was poss ible  because  t h e  H a r v a r d  
c o n s t a n t  in fus ion  p u m p  ut i l ized  for i n j ec t ion  was loca ted  
in t he  o b s e r v a t i o n  room. T h e  sub jec t s  were  i n s t r u c t e d  to 
r e p o r t  t he  m o m e n t  t h e y  fel t  t h e  ac t ion  of t he  drug,  t h a t  
is t he  in i t ia l  pe rcep t ion  of m a r i h u a n a - l i k e  effects, a n d  to  
a sk  for t h e  t e r m i n a t i o n  of t he  in fus ion  as soon as t h e y  
fel t  t h e y  h a d  a r r ived  a t  t h e i r  des i red level  of ' h igh ' .  The  
vo lun tee r s  were encouraged  to receive  t he  la rges t  a m o u n t  
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of t h e  d r u g  t h a t  t h e y  could  c o m f o r t a b l y  to le ra te .  B y  
g iv ing  t he  sub jec t s  con t ro l  as to  t he  a m o u n t  of d r u g  to 
be in jec ted  and  b y  t he  c o n s t a n t  r ecord ing  of v i t a l  signs,  
we in su red  t he  sa fe ty  a n d  conf idence  of t he  vo lun teers .  
Likewise,  p rogress ive  a d m i n i s t r a t i o n  of t he  d rugs  m i m i c s  
t he  ac tua l  p a t t e r n  of m a r i h u a n a  use, s ince i t  is m o s t  
f r e q u e n t l y  inha led  u n t i l  t h e  user  decides  t h a t  he  has  
r eached  his  des i red level  of ' h igh ' .  Va r i ab l e  t imes  of 
p lacebo  in j ec t ion  were used r a n g i n g  f rom 15 to 25 min,  
a n d  t he  sub j ec t i ve  r a t i ngs  were a lways  base  l ine i n d i c a t i n g  
t h a t  t he re  were no p lacebo  responses  u n d e r  our  exper i -  
m e n t a l  c o n d i t i o n s  

Results. After  the  p lacebo  in jec t ion ,  Ag-THC was  
in fused  a t  t h e  r a t e  of 0.2 m g / m i n  (0.92 mI /min )  u n t i l  t h e  
sub j ec t  decided t h a t  he  h a d  ach ieved  h is  des i red level.  
A d m i n i s t r a t i o n  of c a n n a b i n o l  and  c a n n a b i d i o l  a t  t h i s  
r a t e  of in fus ion  was ineffect ive ,  and,  therefore ,  t he  r a t e  of 
i n j ec t ion  was increased  to 1.2 m g / m i n  (6.0 ml /min )  for 
c a n n a b i n o l  a n d  1,78 m g / m i n  (9.0 m l / m i n )  for cannab id io l .  

Tile F igure  i l lu s t r a t e s  t he  resul t s  of these  expe r imen t s .  
I t  can  be seen t h a t  t he  in i t i a l  pe rcep t ion  of d rug  effect  b y  
t he  sub jec t s  occur red  w i t h  a smal l  a m o u n t  of Ag-THC, a 
large a m o u n t  for cannab ino l ,  a n d  cannab i d i o l  d id  no t  
p roduce  a no t i ceab le  effect. Th i s  is also t r ue  for t he  
a m o u n t  of c a n n a b i n o i d  necessa ry  to accelera te  the  h e a r t  
ove r  25% of t he  basa l  ra te .  T he  t o t a l  dose of A9-THC 
t o l e r a t e d  b y  the  sub jec t s  was  r e l a t ive ly  smal l  and  
p roduced  in eve ry  i n s t ance  in t ense  psycholog ica l  a n d  
phys io log ica l  effects. Thus ,  sub jec t s  i n v a r i a b l y  r epo r t ed  
n e v e r  h a v i n g  been  so ' h igh '  before  b y  s m o k i n g  e i t h e r  
m a r i h u a n a  or hash i sh .  I n  con t ras t ,  t h e  t o t a l  dose of 
c a n n a b i n o l  infused was  large, and  t he  sub jec t s  neve r  
asked  for  t he  in fus ion  to  be  t e r m i n a t e d .  A t  t he  end  of 
t he  e x p e r i m e n t  t h e y  r epo r t ed  t h e i r  exper ience  as mi ld  
a n d  en joyable ,  and  t h e y  s t a t e d  t h a t  t h e y  h a d  been  
' h ighe r '  p rev ious ly  w i t h  e i the r  t he  s m o k i n g  of m a r i h u a n a  
or hash i sh .  Cannab id io l  a t  t he  large dose infused d id  no t  
p roduce  a n y  psycholog ica l  or phys io log ica l  effects. 

I n  conclusion,  c o n t r a r y  to  t he  resul t s  o b t a i n e d  in t he  
Rhesus  monkey ,  we h a v e  found  t h a t  c a n n a b i n o l  is 
capab le  of p r o d u c i n g  a m a r i h u a n a - l i k e  ' h igh '  a l t h o u g h  
t he  doses necessa ry  for i t  are severa l  orders  of m a g n i t u d e  
larger  t h a n  those  of Ag-THC. Th i s  f ind ing  ind ica t e s  t h e  
need  for c au t i on  in e x t r a p o l a t i n g  resu l t s  o b t a i n e d  in 
a n i m a l  e x p e r i m e n t a t i o n  to manS. 

Resumen. Se hizo u n  es tudio  c o m p a r a t i v o  de la ac t iv i -  
dad  del Ag- t e t r ah id rocannab ino l ,  c annab ino l ,  y cannab i -  
diol en p roduc i r  efectos s imi lares  a la m a r i h u a n a  cuando  
son inyec t ados  i.v. a h u m a n o s .  Es t a s  subs t anc i a s  son los 
c o m p o n e n t e s  p r e d o m i n a n t e s  de la m a r i h u a n a  o d e l  hash ish .  
Se e n c o n t r o  que  a l a s  dosis  i n y e c t a d o s  cannab id io I  no  
t i ene  n i n g u n a  po tenc ia ,  y que  c a n n a b i n o l  es capaz  de 
p roduc i r  efectos t ip icos  de la m a r i h u a n a ,  a u n q u e  a dosis 
va r i a s  veces mas  g randes  que  las del Ag- te t r ah id rocanna-  
binol.  
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Effect of Calcium and Temperature on Histamine Release from Pig Lung by Compound 48/801 

H i s t a m i n e  is re leased w h e n  m a s t  cells are t r e a t e d  w i t h  
c o m p o u n d  48/80, or sens i t ized  a n d  cha l l enged  w i t h  a 
specific an t igen .  W h e n  r a t  pe r i tonea l  m a s t  cells are  used 
as t he  mode l  sys tem,  b o t h  t ypes  of h i s t a m i n e  release h a v e  
severa l  fea tures  in  common .  T he  release occurs  w i t h o u t  
a n y  obv ious  d i s r u p t i o n  of t h e  m a s t  cell m e m b r a n e  s , 
requi res  ex t race l lu la r  calciumS, a n d  is comple t e ly  
i n h i b i t e d  b y  cool ing to  5~ 4. Calc ium ions are  also 
r equ i red  for t he  a n a p h y l a c t i c  release of h i s t a m i n e  f rom 
chopped  gu inea-p ig  lung  5, h u m a n  leucocytes  6, a n d  r a b b i t  
ba soph i l  leucocytes  7. I n  v iew of t he  i m p o r t a n c e  of 
h i s t a m i n e  in al lergic r eac t ions  a n d  i ts  c o n s e q u e n t  effect  
on  b r o n c h i a l  s m o o t h  muscle ,  i t  seemed a p p r o p r i a t e  to  see 
w h e t h e r  48/80 i nduced  h i s t a m i n e  release f rom chopped  
lung  was d e p e n d e n t  on  ca lc ium and  was af fec ted  b y  low 
t e m p e r a t u r e s .  Th i s  s t u d y  shows t h a t  h i s t a m i n e  release b y  
c o m p o u n d  48/80 f rom pig  lung  is no t  d e p e n d e n t  on  t he  
presence  of ex t r ace l lu l a r  ca lc ium a n d  is on ly  p a r t i a l l y  
i n h i b i t e d  b y  lower ing  t h e  t e m p e r a t u r e  to  4 ~ 

Materials and methods. Tyrode  buf fe r  p H  7.4 was 
f resh ly  p r e p a r e d  f rom s tock  so lu t ions  a t  t he  b e g i n n i n g  
of each  e x p e r i m e n t  a n d  c o n t a i n e d  (mM)  NaC1 136.7, 
KC1 2.6, MgC12 0.49, N a H C O  a 0.9, N a H 2 P O  4 0.29, 
glucose 5.55. Calc ium was  a d d e d  as r equ i red  in concen-  
t r a t i o n s  g iven  in t he  t ex t .  C o m p o u n d  48/80 was o b t a i n e d  
f r o m  B u r r o u g h s  Wel l come  Co. (USA) Inc. ,  Tuckahoe ,  

New York.  P ig  lung  was o b t a i n e d  f rom a local a b b a t t o i r  
and  p laced  in regu la r  or ca lc ium free Tyrode  immed ia t e ly .  
E a c h  e x p e r i m e n t  was  p e r f o r m e d  on a single lung.  Tissue  
p r e p a r a t i o n  and  h i s t a m i n e  e x t r a c t i o n  were car r ied  ou t  as 
descr ibed  previouslyS,K I n  al l  e x p e r i m e n t s  0.5 g of 
chopped  lung  t i ssue  was i n c u b a t e d  in T y r o d e  buffer  in  a 
t o t a l  v o l u m e  of 5 ml.  All  i n c u b a t i o n s  were pe r fo rmed  in 
t r ip l ica te .  I n c u b a t i o n s  a t  l o w  t e m p e r a t u r e s  were con-  
d u c t e d  in t he  ref r igera tor .  R e a g e n t  b lanks ,  t i ssue  cont ro l s  
a n d  an  i n t e r n a l  h i s t a m i n e  s t a n d a r d  cu rve  (0.2-1.0 ag  
h i s t a m i n e  base) were also i n c u b a t e d  s imul t aneous ly .  His-  
t a m i n e  was d e t e r m i n e d  b y  t he  I luor imet r i c  m e t h o d  of 
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