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h y d r a t e s  can  be  a source of some energy  for  t he  H a N E  
u p t a k e  b y  i so la ted  frog vent r ic le .  

Resumen. E1 t r a t a m i e n t o  con iodoace ta to  (IAA), no  
modi f ica  la incorporac i6n  y r e t enc ion  de HaNorep ine f r ina  
(HaNE) al ven t r i cu lo  ais lado de Rana oxigenado  y suspen-  
dido en r inger  con o sin glucosa. Ba jo  a tmos fe r a  de Ni t r6 -  
geno y ausenc ia  de glucosa, la incorporac i0n  de H a N E  es 

b l o q u e a d a  en  u n  58 % ; en es tas  condic iones  el I AA p roduce  
u n  u l te r io r  b loqueo  del 33%. 
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P r e s s o r  R e s p o n s e  to O x o t r e m o r i n e  in A t r o p i n i z e d  Rats  

Oxot remor ine ,  t he  ac t ive  m e t a b o l i t e  of t r emor ine ,  is 
k n o w n  to  p roduce  p a r k i n s o n  like effects in  e x p e r i m e n t a l  
an ima l s  a n d  has  been  widely  r e c o m m e n d e d  for e v a l u a t i n g  
p o t e n t i a l  a n t i p a r k i n s o n  drugs  1, 3. O x o t r e m o r i n e  ha s  been  
typ ica l ly  classified as a musca r in i c  a g e n t  and  repor ted  to 
be  devoid  of n ico t in ic  p r o p e r t y  2, a. Muscar in ic  p o t e n c y  of 
oxo t r emor ine  is c o m p a r a b l e  to  aee ty lcho l ine  3. Nico t ine  
l ike effect  of oxo t r em or i ne  a t  n e u r o m u s c u l a r  j u n c t i o n  
man i fe s t ed  b y  muscu l a r  tw i t ch ings  a n d  s u b s e q u e n t  pa ra -  
lysis  has  been  r epo r t ed  r ecen t ly  4. W e  h a v e  now  e x a m i n e d  
w h e t h e r  oxo t r emor ine  exh ib i t s  n ico t in ic  effect  on  b lood 
pressure  in ane s the t i z ed  and  a t rop in i zed  rats .  

Methods. Albino  r a t s  of e i the r  sex (150 to  230 g) were 
anes the t i zed  w i t h  u r e t h a n e  (1.4 g/kg, s.c.). P o l y t h e n e  
t rachea l ,  lef t  ca ro t id  and  lef t  f emora l  c annu lae  were 
inse r ted :  100 U of h e p a r i n  were t h e n  a d m i n i s t e r e d  Lv. to  

each  r a t  and  these  were a r t i f ic ia l ly  ven t i l a t ed .  I n  one set  
of e x p e r i m e n t  r a t s  were p i t h e d  b y  in se r t ing  a su i t ab le  
p i t h i n g  needle  t h r o u g h  one o rb i t  down  the  sp ina l  cord. I n  
a n o t h e r  se t  of e x p e r i m e n t  b i l a t e r a l  a d r e n e t a c t o m y  was 
pe r fo rmed  t h r o u g h  t h e  a b d o m i n a l  route .  

1 G.M. EvERET%inAnimalandClinicalPharmaeologicTechniquesin 
Drug Evaluation (Eds. NODINE and SIEGLER; Chicago Year Book 
Publishers 1964), p. 359. 
D. J. JEXDEN, in Selected Pharmacological Testing Methods (Ed. 
BURGER; Marcel Dekker, Inc., New York 1968), vol. 3, p. 337. 

a A. K. CHO, W. L. I-][ASLETT and D. J. JENDEN, J. Pharmac. exp. 
Ther. 738, 249 (1962). 

4 D. ]K. GANGULY and S. K. CHAUDI~U~I, Europ. J. Pharmac. 11, 84 
(1970). 
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Blood  pressure  was recorded  on  a s m o k e d  r o t a t i n g  d r u m  
t h r o u g h  a m e r c u r y  m a n o m e t e r  f rom t he  lef t  ca ro t id  
a r te ry .  Drugs  were in jec ted  in a c o n s t a n t  v o l u m e  of 0.2 ml,  
t h r o u g h  a f emora l  vein.  I n  all  e x p e r i m e n t s  a t r o p i n e  
su lpha t e  was in jec ted  a t  a dose of 1 m g / k g  i .m. 45 ra in  
before  a d m i n i s t r a t i o n  of oxo t remor ine .  A t  leas t  6 experi-  
m e n t s  were pe r fo rmed  in each  set. 

Results. A d m i n i s t r a t i o n  of o x o t r e m o r i n e  s e s q u i f u m a r a t e  
(Aldrich) a t  doses b e t w e e n  0.5 to  2 vg/kg  i.v. r esu l ted  in 
i n s t a n t a n e o u s  a n d  t r a n s i e n t  fall  of b lood  pressure  (Figure  a). 
The  vasodepresso r  effect  of o x o t r e m o r i n e  was abo l i shed  
a f t e r  a t r o p i n e  (Figure a). However ,  a 100-fold increase  in 
dose of o x o t r e m o r i n e  (50 to 200 i~g/kg, i.v.) in  a t rop in i zed  
ra t s  r e su l t ed  in a fas t  increase  of b lood  pressure  (Figure a ) .  
The  vasopressor  effect  in  a t r op i n i zed  r a t s  l a s ted  for  20 to 
35 ra in  fol lowed b y  no  s u b s e q u e n t  vasodepress ion .  The  
ave rage  pe rcen t age  of pressor  response  of o x o t r e m o r i n e  
a f t e r  a dose of 100 ~g/kg i.v. was  found  to  be  104 ~ 12.4 
(S.E.).  R e p e a t e d  a d m i n i s t r a t i o n  of a vasopressor  dose of 
o x o t r e m o r i n e  resu l ted  in comple t e  t r a c h y p h y l a x i s .  

T h e  vasopresso r  effect  of o x o t r e m o r i n e  in a t r op i n i zed  
r a t s  was  abo l i shed  w h e n  r epea t ed  1 h a f te r  d ibenzy l ine  
(1 mg/kg,  i.m.) a d m i n i s t r a t i o n .  The  pressor  response  to  
o x o t r e m o r i n e  a f t e r  a d m i n i s t r a t i o n  of a t rop ine  was a b s e n t  
in reserp in ized  (1 mg /kg /24  h, i .m. for  48 h) r a t s  (Figu- 
re b). Rese rp in i za t i on  was ensured  b y  abo l i t i on  or m a r k -  
ed r e d u c t i o n  of i.v. a d m i n i s t e r e d  t y r a m i n e  (0.5 mg/kg) .  

T e t r a e t h y l a m m o n i u m  b r o m i d e  (50 mg/kg ,  i.v.) s imi la r ly  
r educed  t he  vasopresso r  response  to  oxo t r emor ine .  
B i l a t e ra l  a d r e n a l e c t o m y  e i the r  m a r k e d l y  r educed  or 
abol i shed  t he  pressor  response  to  o x o t r e m o r i n e  in a t ro -  
p in ized  ra t s  (Figure  c). 

I n  order  to  de tec t  a n y  cen t r a l  c o m p o n e n t  in  t h e  pressor  
ac t ion  of oxo t r emor ine ,  i ts  effect  was  i n v e s t i g a t e d  in 
p i t h e d  r a t s  before  a n d  a f t e r  a t rop ine .  The  pressor  effect  to  
o x o t r e m o r i n e  a f t e r  a t rop ine  could n o t  be  d e m o n s t r a t e d  in 
p i t h e d  ra ts .  However ,  t he  vasodepres so r  effect  of low 
doses of o x o t r e m o r i n e  before a t r o p i n e  r e m a i n e d  u n a l t e r e d  
in p i t h e d  r a t s  (Figure  d). 

Discussion. The  resu l t s  o b t a i n e d  sugges t  t h a t  t he  pressor  
response  to o x o t r e m o r i n e  a f te r  chol inergic  b lockade  b y  
a t rop ine  is due  to  gangl ionic  s t i m u l a t i o n  and  s u b s e q u e n t  
l i be ra t ion  of c a t e c h o l a m i n e  f rom the  s u p r a r e n a l  medul la .  
Abo l i t i on  of pressor  responses  to  o x o t r e m o r i n e  b y  a) t h e  
ad reno ly t i c  a g e n t  d ibenzy l ine ;  b) t h e  gangl ion  b lock ing  
a g e n t  t e t r a e t h y l a m m o n i u m ;  c) b i l a t e ra l  a d r e n a l e c t o m y  
a n d  d) rese rp in iza t ion ,  p rov ide  v a l i d i t y  for  such  con- 
clusion.  Pressor  effect  to  oxo t r emor ine  could n o t  be  
d e m o n s t r a t e d  in p i t h e d  a t rop in i zed  r a t s  wh ich  ind ica tes  
t h a t  o x o t r e m o r i n e  has  no  effect  a t  p e r i p h e r a l  n ico t in ic  
s i te  l ike ace ty lchol ine .  However ,  t he  pe r iphe ra l  musca r in i c  
ac t ion  of o x o t r e m o r i n e  r e m a i n e d  una l t e r ed  in p i t h e d  rats .  
Absence  of vasopresso r  response  in a t rop in i zed  p i t h e d  r a t  
suggests  t h a t  l i be ra t i on  of c a t e c h o l a m i n e  f rom s u p r a r e n a l  
medu l l a  is en t i r e ly  cen t r a l  y med ia t ed .  Nico t ine  has  been  
s h o w n  to  cause  l i be ra t i on  of c a t e c h o l a m i n e  f rom ad rena l  
medu l l a  t h r o u g h  a cen t r a l  m e c h a n i s m  ~. We, therefore ,  
p ropose  to  qua l i fy  t h e  pressor  response  to  oxo t r emor ine  
in a t rop in i zed  r a t s  as cen t r a l  n ico t in ic  effect  of t he  drug.  
A s t i m u l a n t  ac t ion  on t h e  super ior  cerv ica l  gang l ion  ha s  
been  r epo r t ed  fol lowing close a r t e r i a l  i n j ec t ion  of oxo- 
t r e m o r i n e  ~ b u t  t h i s  m a y  be  b locked  b y  a t rop ine  a n d  
appea r s  to  be  ana logous  to  t he  specific effects of o the r  
musca r in i c  agen ts  on  a u t o n o m i c  gangl ia  7. 

Zusammenfassung.  Eine  zentrale ,  n i k o t i n a r t i g e  W i r k u n g  
yon  O x o t r e m o r i n  wi rd  a m  B l u t d r u c k  der  R a t t e  beschre i -  
ben.  
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Effects of Tybamate  and Pentylenetetrazol  on Spinal Interneurons 

I t  h a s  r ecen t ly  been  shown  t h a t  t he  cen t r a l  musc le  
r e l a x a n t  t y b a m a t e  (Solacen) ac ts  p r i m a r i l y  b y  depress ing  
sp ina l  p o l y s y n a p t i c  reflexes1,2. Th i s  effect  can  be  ade-  
q u a t e l y  exp l a ined  as a d e p r e s s a n t  ac t ion  on  sp ina l  
i n t e r n u n c i a l  n e u r o n a l  a c t i v i t y  a. S imi la r  s tud ies  w i t h  t he  
ana l ep t i c  p e n t y l e n e t e t r a z o l  (Metrazol)  i nd i ca t e  oppos i te  
resul ts ,  t h a t  is, a n  e n h a n c e m e n t  of p o l y s y n a p t i c  a c t i v i t y  
w i t h  a depress ion  of t h e  e lect r ica l ly  evoked  m o n o s y n a p t i c  
response3,  ~. L a t e r  repor ts ,  a t t e m p t i n g  to  exp la in  these  
effects b y  record ing  t he  a c t i v i t y  of single R e n s h a w  cells 
fol lowing p e n t y l e n e t e t r a z o l  a d m i n i s t r a t i o n ,  were nega-  
t i ve  5. Also, i t  appea r s  t h a t  p e n t y l e n e t e t r a z o l  does n o t  
d i r ec t ly  a f fec t  m o t o n e u r o n  exc i t ab i l i ty% W i t h  t h i s  in  
mind ,  t h e  p r e sen t  s t u d y  was des igned  to d e t e r m i n e  whe-  
t h e r  p e n t y l e n e t e t r a z o l  a f fec ted  s p i n a l i n t e r n u n c i a l  n e u r o n a l  
a c t i v i t y  a n d  also if p e n t y l e n e t e t r a z o l  a n t a g o n i z e d  t h e  
d e p r e s s a n t  effects  of t y b a m a t e .  

Materials and methods. T he  e x p e r i m e n t a l  p rocedures  
emp loyed  in th i s  i n v e s t i g a t i o n  h a v e  been  p rev ious ly  
described1,  2. Brief ly,  midco l l i cu la r  dece reb ra t e  ca t s  were 
p r e p a r e d  u n d e r  e the r  anes thes ia .  Ar t e r i a l  b lood  pressure  
was m e a s u r e d  f rom th e  lef t  c o m m o n  ca ro t id  a r t e r y  a n d  
d rug  i n j ec t i on  was v ia  t he  r ad i a l  vein.  T he  c o n t r a l a t e r a l  
p o l y s y n a p t i c  ex tensor  ref lex was e l ic i ted b y  s t i m u l a t i n g  

t he  cen t r a l  end  of t he  cu t  lef t  sciat ic  n e r v e  and  record ing  
c o n t r a c t i o n s  of t h e  c o n t r a l a t e r a l  quadr i ceps  femoris .  Fo r  
t he  sp ina l  i n t e r n e n r o n  studies ,  d e c e r e b r a t i o n  was fol lowed 
b y  l a m i n e c t o m y  a t  LI_ 2 a n d  t r a n s e c t i o n  of t he  sp ina l  cord. 
The  an ima l s  were a r t i f ic ia l ly  v e n t i l a t e d  w i t h  room air. 
The  dorsa l  and  v e n t r a l  roots  of L 7 were d issected  free, 
sec t ioned  a n d  m o u n t e d  on  P a l m e r  b ipo la r  e lec t rodes  for  
o r t h o d r o m i c  and  a n t i d r o m i c  s t imu la t i on ,  respect ive ly .  
E x t r a c e l l u l a r  u n i t  a c t i v i t y  was r ecorded  f rom single sp ina l  
i n t e r n e u r o n s  w i t h  t h e  e lec t rode  pos i t ioned  med ia l  to  or on 
t he  l ine of L 7 dorsa l  roo t  e n t r y  a n d  1.5 to  3.5 m m  below 
t h e  cord  surface.  The  exposed a rea  of t h e  cord  was 
b a t h e d  in  m i n e r a l  oil a n d  m a i n t a i n e d  a t  36-37 ~ 
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