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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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Effect of calcium and temperature on spontaneous and 48/80 induced histamine release from pig lung 

EXPIgRIENTIA 29/11 

Histamine released ([zg/g tung/30 rain) 

37 ~ 4oc 

[Ca2+] ~ Spontaneous 48/80 (2 mg) * Spontaneous 48/80 (2 mg)" 

0 1.21 • o.23 (4) 5.29 4- 0.57 (4) 

1.8 • 10 -3 1.11 4- 0.16 (3) 5.12 4- 0.67 (3) 

1.8 x 10 -2 1.16 J2 0.29 (3) 2.79 4- 0.51 (3) 

0.834-0.09 (3) 2 .11~:0.28 (3) 

Figures are means • S.E.M. Figures in parentheses refer to number of experiments. ~Corrected for spontaneous release. Average total  hista- 
mine was 28.52 (16.2-41.5) [xg/g lung, n = 5. 

S~tOR~ et al. to. The da ta  are expressed as [xg h is tamine  
base released per  g wet  weight  of chopped lung. 

Results and discussion. Compound 48/80 released 
h is tamine  from chopped pig lung in a dose dependent  
manner  bo th  ill the  presence and absence of ca lc ium 
(Figure). There  was no difference in the  a m o u n t  of 
h is tamine  released e i ther  spontaneously  or  wi th  48/80 
in the  absence or in the  presence of 1.8 • 10 .8 M calcium 
(Table). W h e n  the  dalcium concent ra t ion  was increased 
to 1.8 • 10 -2 M the  amoun t  of h is tamine  released spon- 
taneously  and wi th  48/80 was inhibi ted (Table). The 
amoun t  of h is tamine  released in the  presence of 1.8 • 10 .8 
M calcium was reduced when the  incubat ion  took  place 
at  4~ compared  to tha t  released a t  37 ~ (Table). 

H i s t amine  release f r o m c h o p p e d  lung by  compound  
48/80 differs f rom anaphylac t ic  h is tamine  release f rom 
this  t issue in t h a t  the  release has a longer t ime  course s, 
calcium is not  required,  and the  release is not  complete ly  
abolished by  low temperatures .  The  concent ra t ion  of 
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Histamine release by various concentrations of 48/80 in the presence 
and absence of calcium. The data are corrected for spontaneous re- 
lease. 

48/80 required for the  m i n i m u m  detec table  amoun t  of 
h is tamine  release f rom chopped lung f rom several  
species is 2 to 3 orders of magn i tude  higher  t han  tha t  
required for h i s tamine  release f rom ra t  per i toneal  mas t  
cellsS, n. I n  contrast ,  the  a m o u n t  of ant igen requi red  to  
release h i s tamine  f rom sensit ized mas t  cells and chopped 
guinea-pig lung is of the  sanle order  of magn i tude  2, 5. I t  
is thus  possible t h a t  h i s tamine  release occurs by  2 
mechanisms.  1. Release by  low concent ra t ions  of 48/80 
and in anaphylaxis  is by  a calcium dependen t  mechanism.  
2. Release by  high concentra t ions  of 48/80 as required 
for chopped lung is by  a different  ca lc ium independent  
mechanism.  Thus h i s tamine  release f rom chopped lung 
by  compound  48/80 m a y  no t  be a useful model  for the  
s tudy  of anaphylac t ic  h is tamine  release f rom this  tissue. 

Zusammen/assung. Es zeigt sich, dass die anaphylak-  
t ische His taminaussch i i t tung  Calcium ben6t ig t  und bet 
niedriger Tempera tu r  vo l lkommen  g e h e m m t  wird. Bet 
Zugabe der Substanz  48/80 erweist  sich die dadurch  
hervorgerufene His taminausschf i t tung  als dosisabh~ingig 
und ben6t ig t  kein extrazellul~ires Calcium. Die Reak t ion  
wird bet niedriger Tempera tu r  (4~ nur  teilweise ge- 
hemmt .  Sie kann daher  nicht  als zweckm~ssiges Modell 
fiir das S tud ium der anaphylak t i schen  His taminaus-  
schi i t tung der Lunge  angesehen werden. 

MARGARET HITCHCOCK and M. WENDY SCHNEIDER 

John B. Pierce Foundation Laboratory and Yale 
University Lung Research Center, 290, Congress Avenue, 
New Haven (connecticut 06579, USA), 27 June 7973. 

lO p. A. SNORE, A. BURKHALTER and V. H. CouN, J. Pharmac. exp. 
Ther. 127, 182 (1959). 

11 t~. GILLESPIE, R. J. LEVINE and S. E. lV[ALAWISTA, J. Pharmac. exp. 
Ther. 164, 158 (1968). 

5-HT Hyperpolarization of Bullfrog Sympathetic 

I t  is well known tha t  the  slow inhib i tory  pos tsynapt ic  
potent ia ls  (slow IPSP)  of sympa the t i c  ganglion cells are 
produced by  an ac t iva t ion  of pregangl ionic  nerve  fibres, 
and t h a t  these  potent ia ls  can be produced in the  presence 
of nicot ine or D-tubocurarine bu t  are blocked by atro-  
pine 1, 2. A hyperpolar iza t ion  of ganglion cells is produced 
by  a direct  appl icat ion of acetylchol ine (ACh) to ganglia, 
and the  na tu re  of this ACh hyperpolar izat ion,  which 

Ganglion Cell Membrane 

could be e l imina ted  in a Ca-deficient Ringer ' s  solution 
conta ining Mg, is essent ial ly s imilar  to  t h a t  of the  slow 
I P S P  2. Thus,  the  slow I F S P  does not  seem to be pro-  
duced by  a direct  act ion of ACh bu t  ra ther  by  the  action. 
of some t r ansmi t t e r  released f rom in te rmedia t ing  
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