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a p p r o x i m a t e  l e tha l  dose for t he  ora l  r ou t e  6, t he re  were no  
i nd i ca t i ons  of a n  LDh0 v a l u e  ( t h a t  dosage  wh ich  wil l  kil l  
50% of a t e s t  g roup  of animals) ,  no r  of a dose response  
cu rve  for oral  doses. I n  o rder  to  d e t e r m i n e  w h a t  k inds  of 
h a r m f u l  effects  to  expect ,  a n d  a t  w h a t  dosages  t h e y  m i g h t  
be  mani fes t ,  t h e  decis ion was m a d e  to  r u n  e x p e r i m e n t s  to  
assess b o t h  t he  LDh0 va lue  and  t h e  r e sponse  curve.  Due  to 
t he  v a r i a t i o n s  found  in  biologic ent i t ies ,  i t  is no t  genera l ly  
cons idered  m e a n i n g f u l  to  use t he  t e r m s  ' m i n i m u m  le tha l  
dose '  or ' l e tha l  dose '  as once was c u s t o m a r y .  The  aspec t  
t h a t  is dea l t  w i t h  here  is t he  LD50 va lue  for  s ingle dose, 
ora l  a d m i n i s t r a t i o n .  

Method. 16 Sp rague -Dawley  a lb ino  ra ts ,  8 males  and  8 
females,  were selected a t  r a n d o m  for these  tes ts .  The  
females  r a n g e d  in  w e i g h t  f rom 150 to  250 g a n d  t h e  males  
va r i ed  f rom 350 to  425 g. I n  p rev ious  s tudies ,  a lowered 
res i s t ance  to Salmonel los is  a n d  chron ic  r e s p i r a t o r y  
disease was noted .  Consequent ly ,  s t r i n g e n t  s a n i t a r y  
con t ro l s  were p u t  in to  effect  a n d  m a i n t a i n e d  d u r i n g  t h e  
e x p e r i m e n t a l  period.  WEIL'S 7 m e t h o d  of m o v i n g  averages  
was t h e  des ign ut i l ized.  

Procedure. The  t e t r a e t h y l  lead was o b t a i n e d  as a 98% 
pu re  so lu t ion  f rom V e n t o r  Corpora t ion ,  Bever ly ,  Massa-  
chuse t t s ,  USA.  T h e  lead c o m p o u n d  was dissolved in 100% 
p u r e  p e a n u t  oil to  yie ld  a c o n c e n t r a t i o n  of 7.32 mg/ml .  
E a c h  a n i m a l  was weighed,  t h e  a p p r o p r i a t e  a m o u n t  of 
so lu t ion  was ca lcu la ted  a n d  t h e n  pu re  oil was added  to 
b r ing  t he  v o l u m e  a d m i n i s t e r e d  up  to  2 ml.  T h u s  a l l  
a n i m a l s  received a s imi la r  dose of oil. 

The  an ima l s  were r a n d o m l y  ass igned to 4 groups,  
excep t  ba l anc ing  was emp loyed  to assure  an  equa l  dis t r i -  
b u t i o n  of males  a n d  females  in  each  group.  E a c h  of t he  
g roups  was a d m i n i s t e r e d  a d i f fe ren t  dosage level,  w i t h  
t he  l o g a r i t h m s  of successive dosages d i f fer ing b y  a con- 
s t a n t  (0.11394) accord ing  to t he  m e t h o d  set  f o r th  b y  
WEILL Group  I rece ived  a dose of 10.0 m g  of c o m p o u n d  
pe r  kg b o d y  weight ,  G r o u p  I I  r ece ived  13.0 mg/kg ,  
G r o u p  I I I  received 16.9 m g / k g  a n d  Group  I V  rece ived  
21.97 mg/kg.  All doses were in a geomet r i c  progress ion  
w i t h  a f ac to r  of 1.3. 

All  an ima l s  were k e p t  in t he  same  l ight-cycled,  t em-  
pe ra tu re - con t ro l l ed  a n i m a l  s c o n f i n e m e n t  room w i t h  t he i r  
cages equa l ly  spaced  on  accep tab le  racks.  12-h l igh t  
cycles were employed.  H a n d l i n g  pr io r  to  t h e  e x p e r i m e n t a l  
pe r iod  was res t r i c ted  to one e x p e r i m e n t e r  a n d  no  h a n d l i n g  
occur red  b e t w e e n  t he  a d m i n i s t r a t i o n  t i m e  a n d  t i m e  of 
dea th .  The  m o r t a l i t y  d a t a  was col lected over  a pre-  
de t e rmined ,  14 d a y  per iod  of obse rva t ion .  The  r a t s  were 
v i sua l ly  e x a m i n e d  da i ly  for toxic  signs, as well  as for 
d isease  or paras i tes .  

All  dosages were a d m i n i s t e r e d  b y  i n t r agas t r i c  i n t u b a -  
t ion  of t he  2 ml  doses. Food  a n d  w a t e r  were ava i l ab le  in 
equa l  q u a n t i t i e s  to  all  groups.  All r a t s  were  o b t a i n e d  f rom 
the  s u p p l y  house  a t  a we igh t  d i f fe rent ia l  no t  to  exceed =E 
50 g. Th i s  was  necessa ry  in order  to  con t ro l  for  lead 
a b s o r p t i o n  differences  due  to  a m o u n t  of f a t t y  t i ssue  a n d  
to  a r r ive  a t  a n a r r o w  r ange  of va r i ance  of dosages based  

on  b o d y  weight .  A t  no t i m e  d u r i n g  t he  14 day  per iod  
were  t h e  a n i m a l s  p e r m i t t e d  to  come  in to  c o n t a c t  w i t h  
sun l i gh t  or u l t r a v i o l e t  l ight ,  t h u s  con t ro l l ing  for  t he  
h igh ly  v a r i a b l e  ab so rp t i ons  of t he  c o m p o u n d  f rom the  
b lood  se rum w h i c h  these  fac tors  m a y  induce  s . 

Results. The  mor t a l i t i e s  wh ich  resu l ted  were 1 of 4 a t  
10.0 mg/kg,  0 of 4 a t  13.0, 4 of 4 a t  16.9 a n d  4 of 4 a t  21.97. 
The  m o r t a l i t y  d a t a  was t h e n  m a t c h e d  to  WEIL'S tab les .  
The  fol lowing fo rmu la  for c o m p u t i n g  t he  LDh0 va lue  was 
u t i l i zed :  LDh0 = log m _~ log Da + d ( f + l )  for K = 3. d 
was  p rev ious ly  e s t ab l i shed  a s  0.11394 a n d  t he  log Da 
r ep resen t s  t he  log of t h e  lowest  of t he  four  doses. Thus ,  
w i t h  t h e / - v a l u e  o b t a i n e d  f rom the  tab les ,  t he  LDh0 va lue  
was  found  to  be  14.18. 

T h e  e s t i m a t i o n  of t h e  95% conf idence  i n t e r n a l  of t h i s  
va lue  is d e t e r m i n e d  b y  t h e  fo rmula :  1/log m = d g~. The  
LDh0 a n d  i ts  conf idence  i n t e r v a l  can  t h u s  be  e s t i m a t e d  as 
14.18 (12.62 to 15.93) mg/kg .  No curves  are  ob t a ined  us ing  
t h i s  me thod .  I t  is p l a n n e d  to  p r e sen t  these  in a l a t e r  paper .  

Conclusions. All an ima l s  d i sp layed  neurologica l  s igns:  
l e tha rgy ,  i r r i t a b i l i t y  a n d  a t a x i a  (muscu la r  i ncoo rd ina t i on  
m a n i f e s t e d  w h e n  v o l u n t a r y  m u s c u l a r  ac t iv i t i es  are  
a t t e m p t e d )  w h i c h  r ep re sen t  a n  in i t i a l  phase  obse rved  
c o m m e n c i n g  w i t h  t h e  second day.  Vio len t  j ump ing ,  
t r e m b l i n g  a n d  t h r a s h i n g  fol lowing a loud  noise plus  aggres- 
s iveness  a n d  f i g h t i n g  a p p e a r e d  to  r ep re sen t  a second s tage  
in  t he  progress  of t he  tox ic i ty .  The  aggress iveness  was 
p a r t i c u l a r l y  m a n i f e s t  in  Group  I I I  a n d  I V  mMes com- 
menc ing  w i t h  t h e  f i f th  day.  This  was followed b y  con- 
vuls ions,  i n t e r m i t t e n t  uncon t ro l l ed  t h r a s h i n g  and,  f inal ly,  
d e a t h  c o m m e n c i n g  w i t h  t he  s ix th  day.  The  t h r ee  s tages  
were  obse rved  in all  g roups  ( a l though  d e a t h  was no t  seen 
in  one group) w i th  t he  inc ip i en t  s tages  a p p e a r i n g  sooner  
and  t h e  progress ive  s tages  occur r ing  fas te r  in  those  
a n i m a l s  rece iv ing  the  h ighe r  doses. 

Zusammen]assung. I m  H i n b l i c k  auf  den  offens icht -  
l ichen  Mange l  eines LDh0-Wertes fiir B l e i t e t r a e t h y l  
wurde  bei  i n t r a g a s t r i s c h e r  A p p l i k a t i o n  im R a t t e n v e r s u c h  
de r  W e r t  14,18 m g / k g  (Sp ie l r aum 12,62-15,93) e rmi t t e l t .  
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Enhancement of Anaphylaxis of Isolated Smooth Muscle by Adenosine Phosphates and Inhibition of 
Anaphylactic Mechanisms by Adenosine-3',5'-Cyclic Monophosphate 

A n t i - a n a p h y l a c t i c  effect  of a d r e n a l i n  was shown  to  in-  t h y l x a n t h i n e s  h a v e  d i s t i nc t  pos i t ive  ac t ion  on adenos ine-  
vo lve  i n h i b i t i o n  of a n t i g e n - m e d i a t e d  h i s t a m i n e  release1, ~. 3', 5 '-cyclic m o n o p h o s p h a t e  (cyclic AMP) sys tem,  i t  was  
Also, i t  has  been  shown  t h a t  h i s t a m i n e  re lease  is suppress-  a s sumed  t h a t  t h e i r  i n h i b i t o r y  ac t ions  on  h i s t a m i n e  release 
ed b y  t h e o p h y l l i n e  3. Since b o t h  ca t echo l amines  a n d  me- m i g h t  be  due  to a n  increase  of cyclic A M P :  Recent ly ,  evi- 
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Compourlds tested No. animals Histamine equivalent ~ Hitamine P Influence 
of anaphylaetic response equivalent ~ of (%) 
in the presence of control response 
the compound tested 

Cyclic AMP b 7 10.2 4- 9.99 a 9.47 ~ 10.8 a >0.7 
Adenosine b 8 20.7 • 14.9 9.62 4-4- 9.60 <0.05 +115 
AMP b 9 4.74 4- 3.78 2.25 4- 1.83 <0.05 +111 
Dibutyryl cyclic AMP~ 9 1.35 4- 1.06 2.44 ~ 2.14 <0.05 --45 

�9 [xg of histamine dihydrochloride added in 20 ml tissue bath. b4.65 aM. ~23.3 aM. aMean 4- standard deviation. 

dence  s u p p o r t i n g  t h i s  h y p o t h e s i s  was o b t a i n e d  in t he  case 
of h u m a n  leucocytes  3. 

I n  t he  p re sen t  expe r imen t s ,  t h e  effect  of cyclic A M P  on 
a n a p h y l a x i s  of s m o o t h  muscle  was s tud ied  in v i t ro .  Adeno-  
sine a n d  a d e n o s i n e - 5 ' - m o n o p h o s p h a t e  (AMP) also were 
s tudied,  since t he  6 -amino  group  wh ich  is c o m m o n  to t he  
pur ine  nuc leus  of these  c o m p o u n d s  has  been  sugges ted  to  
show a pha rmaco log ica l  a c t i v i t y  on  s m o o t h  muscles  4. 

Materials and methods. Most  of t h e  p rocedures  for  t he  
p re sen t  s t u d y  h a v e  been  descr ibed  in a p rev ious  p a p e r  4 
S m o o t h  muscle  pieces for t h e  in  v i t ro  a n a p h y l a x i s  were 
o b t a i n e d  f rom the  u t e r ine  h o r n s  of v i rg in  guinea-pigs ,  a n d  
pass ive  sens i t i za t ion  of t he  muscle  pieces was m a d e  w i t h  
a n t i - b o v i n e  s e rum a l b u m i n  r a b b i t  an t i s e rum.  Fo r  t he  s tu-  
dy  of t h e  effects of A M P  a n d  d i b u t y r y l  cyclic AMP,  a 
pool  of a n t i s e r u m  wh ich  was d i f fe ren t  f rom t he  pooled se- 
r u m  for  t h e  in i t i a l  series of e x p e r i m e n t s  on  adenos ine  a n d  
cyclic A M P  was used. C o n c e n t r a t i o n  of t he  t e s t  c o m p o u n d s  
was 4.65 a M  in t he  t i ssue  b a t h ,  on ly  d i b u t y r y l  cyclic A M P  
be ing  t e s t ed  in a h ighe r  c o n c e n t r a t i o n  of 23.3 a M .  The  
size of each  r eac t ion  was expressed  in t he  h i s t a m i n e  equi-  
v a l e n t  of i so tonic  s m o o t h  muscle  c o n t r a c t i o n  o b t a i n e d  
f rom the  dose- response  cu rve  b y  h i s t a m i n e  d ihyd ro -  
chlor ide  on  t h e  i n d i v i d u a l  muscle  piece. F r o m  1 an imal ,  4 
s m o o t h  muscle  pieces were used for a n  e x p e r i m e n t :  
Averages  of dup l i ca t e  d e t e r m i n a t i o n s  w i t h  2 pieces for 
con t ro l  a n d  2 o the r s  for test ,  respect ive ly ,  were ca lcu la ted .  
Adenos ine  a n d  A M P  were o b t a i n e d  f rom W a k o  P u r e  Che- 
mica l  I n d u s t r i e s  Ltd . ,  Osaka  ( J a p a n ) ;  Cyclic A M P s  were  
suppl ied  b y  S igma  Chemica l  Co., St. Louis  (USA). 

Results and discussions. As s h o w n  in t h e  Table ,  cyclic 
AMP,  in a c o n c e n t r a t i o n  of 4.65 aM, fai led to  show a n  
effect  On t he  a n a p h y l a c t i c  reac t ion .  However ,  in  t h e  fo rm 
of d i b u t y r y l  d e r i v a t i v e  wh ich  en te r s  t he  cell more  readi ly ,  
a n d  in  a h ighe r  concen t r a t i on ,  cyclic A M P  i n h i b i t e d  t he  
a n a p h y l a c t i c  reac t ion .  Th i s  i n h i b i t o r y  ac t ion  m a y  be  

a t t r i b u t e d  to  t he  d i rec t  r e l ax ing  effect  of cyclic A M P  on 
s m o o t h  muscle  a n d / o r  possible  i n h i b i t i o n  of h i s t a m i n e  re- 
lease b y  t he  compound ,  a n d  is in  f a v o u r  of t h e  h y p o t h e s i s  
t h a t  t he  i n h i b i t o r y  ac t ions  on a n a p h y l a x i s  of ca techol -  
amines  a n d  x a n t h i n e s  inc lude  t he  cyclic A M P  sys tem.  

I n  c o n t r a s t  to  cyclic AMP, adenos ine  a n d  A M P  in  t he  
c o n c e n t r a t i o n  of 4.65 a M  e n h a n c e d  t he  a n a p h y l a c t i c  reac- 
t ion.  Thus ,  t he  m a r k e d  in t ens i f i ca t ion  of a n a p h y l a c t i c  
r eac t i on  of s m o o t h  muscle  b y  t he  same m o l a r  concen t r a -  
t ion  of a d e n o s i n e - 5 ' - d i p h o s p h a t e  (ADP) a n d  adenos ine-  
5 ' - t r i p h o s p h a t e  (ATP) obse rved  in t he  p rev ious  s t u d y  4 
seems to  be  r e l a t ed  s ign i f i can t ly  to  t h e  pha rmaco log ica l  
p r o p e r t y  i n h e r e n t  to  t h e  adenos ine  a n d  i ts  der iva t ives ,  
cyclic A M P  be ing  t he  except ionS.  

Zusammen]assung. Zykl isches  3', 5 ' -Adenos inmonophos -  
p h a t  h i n d e r t  in  v i t ro  die A n a p h y l a x i s  des g l a t t e n  Muskels  
v o m  Meer schwe inchenu te rus ,  w/ ih rend  Adenos in  und  Ade-  
n o s i n - 5 ' - M o n o p h o s p h a t  die a n a p h y l a k t i s c h e  R e a k t i o n  er- 
h6hen .  
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C a t a l e p s y  P r o d u c e d  b y  I n t r a v e n t r i c u l a r  I n j e c t i o n  

Cata lepsy  in r a t s  3, mice 2 a n d  dogs 8, 4 b y  s u b c u t a n e o u s  
or i n t r a v e n o u s  in jec t ions  of n ico t ine  ha s  scarcely  been  
s tudied.  On t h e  o t h e r  h a n d ,  c a t a l epsy  b y  i n t r a v e n t r i c u l a r  
in j ec t ion  of th i s  d rug  in t he  conscious ca t  ha s  no t  ye t  been  
s tudied .  I t  was  the re fo re  of i n t e r e s t  to  k n o w  w h e t h e r  nico- 
t ine  c an  p roduce  ca t a l epsy  in  conscious  an i m a l s  a f t e r  in-  
t r a v e n t r i c u l a r  a d m i n i s t r a t i o n  ac t ing  d i rec t ly  on  t h e  cen- 
t r a l  n e r v o u s  sys tem.  F u r t h e r m o r e ,  w i t h  t h e  m e t h o d  Of 
i n t r a v e n t r i c u l a r  app l i c a t i on  t h e  b r a i n  s t r u c t u r e s  close to 
or d i r ec t ly  in  c o n t a c t  w i t h  t he  v e n t r i c u l a r  surface  can  be  
imp l i ca t ed  in  t h e  a p p e a r a n c e  of ca ta lepsy .  

of  N i c o t i n e  i 

Six ca t s  of b o t h  sexes, weighing  f rom 2.0 to 2.6 kg, were 
used in these  experinaents .  Fo r  t h e  in j ec t ion  of d rugs  in to  
the  ce rebra l  ven t r ic les  a Collison c a n n u l a e  was i m p l a n t e d  
asep t i ca l ly  in to  t he  lef t  l a t e ra l  ven t r i c l e  d u r i n g  p e n t o b a r -  
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