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Results and Discussion.--The r e su l t s  of t he se  exper i -  
ments are  p r e s e n t e d  in  t h e  Tab le .  I t  wil l  be  seen  t h a t  
a d m i n i s t r a t i o n  of m e t h i o n i n e  ha l f  a n  h o u r  a f t e r  i r r ad i a -  
tion b r o u g h t  b a c k  t h e  e x c r e t i o n  levels  of c r e a t i n e  a n d  
N ' - m e t h y l - n i c o t i n a m i d e  to  n o r m a l i t y ,  b u t  i t  does  n o t  
appear  to  h a v e  a n y  ef fec t  o n  t h e  e x c r e t i o n  of c r e a t i n i n e .  
This c o n t i n u e d  to  be  h i g h  as  in  t h e  case  of u n t r e a t e d  ir-  
radia ted an ima l s .  

A d m i n i s t r a t i o n  of m e t h i o n i n e  ha l f  a n  h o u r  be fo re  i r -  
radia t ion  does  n o t  s e e m  to  c o n t r o l  t h e  i nc r ea sed  e x c r e t i o n  
of c r e a t i n e  a n d  c r ea t i n ine .  T h e  o n l y  e f fec t  i t  h a d  w as  to  
restore t h e  N ' M e N A  levels  to  n o r m a l i t y .  S imi la r ly ,  t h e  
excret ion of n i t r o g e n  c o n t i n u e d  to  b e  h i g h  in  b o t h  t h e  
groups, t h e r e b y  s h o w i n g  t h a t  t h e  inc reased  c a t a b o l i c  
act ivi ty  is n o t  r e v e r s e d  b y  m e t h i o n i n e .  
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a n d  a l lowed free access  to  P u r i n a  Dog  Chow a n d  t a p  
wa te r .  25 m l  of t a p  w a t e r  p e r  kg  of b o d y  w e i g h t  were  
g i v e n  b y  m o u t h  t h r o u g h  a s t o m a c h  t u b e  o n e - h a l f  h o u r  
p r io r  to  t h e  b e g i n n i n g  of e a c h  e x p e r i m e n t  to  i n s u r e  
a d e q u a t e  h y d r a t i o n  a n d  u r ine  flow. E a c h  a n i m a l  was  
loosely  r e s t r a i n e d  t o  a dog  b o a r d  in t h e  s u p i n e  p o s i t i o n  
a n d  a n  i n d w e l l i n g  c a t h e t e r  p l aced  in  t h e  b l a d d e r .  T h e  
t e m o r a l  a r t e r y  was  exposed  u n d e r  loca l  a n e s t h e s i a  
(d is t i l led  w a t e r )  a n d  a p o l y e t h y l e n e  c a t h e t e r  i n s e r t e d  
i n t o  t h e  p r o x i m a l  end.  Con t ro l  s amp le s  of u r i n e  a n d  
b l o o d  were  t a k e n .  15 m i n  were  a l lowed for  s u r g i c a l  
r ecove ry .  Rese rp ine ,  1.5 m g / k g  b o d y  weigh t ,  was  t h e n  
i n j e c t e d  i n t o  t he  lef t  e x t e r n a l  j u g u l a r  ve in  o v e r  a 3 s in -  
t e rva l ,  a n d  a r t e r i a l  b lood  s a m p l e s  were  t a k e n  a t  I0 s 
i n t e r v a l s  for  t h e  n e x t  2 min .  T h e  m i d p o i n t  of t h e  in-  
j e c t i o n  t i m e  was  d e s i g n a t e d  as zero t ime .  C a t h e t e r i z e d  
u r ine  s a m p l e s  were  co l lec ted  a t  30 a n d  60 min ,  a n d  24 
a n d  48 h s a m p l e s  were  cage-col lec ted .  
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Zusammen/assung 

Die M6g l i chke i t  w u r d e  gepr t i f t ,  d u r c h  Z u g a b e  y o n  ~, 
Methionin  die K r e a t i n - ,  K r e a t i n i n - ,  N ' - M e t h y l n i c o t i n -  1 4  
amid- u n d  S t i c k s t o f f m e n g e n  n a c h  B e s t r a h l u n g  w i e d e r  N~ 
herzustellen.  Be i  M e t h i o n i n z u g a b e  eine h a l b e  S t u n d e  
Each B e s t r a h l u n g  k e h r t e  die K r e a t i n -  u n d  N - M e t h y l -  _~ 
n i c o t i n a m i d m e n g e  i m  U r i n  zu r  N o r m  zu r i i ck ;  w u r d e  ~ 1 0  
aber M e t h i o n i n  v o r  de r  B e s t r a h l u n g  v e r a b r e i c h t ,  so 
blieben die A u s s c h e i d u n g s m e n g e n  v o n  K r e a t i n ,  K r e a t i -  
nin u n d  S t i c k s t o f f  hoch .  

P l a s m a  Disappearance 
and U r i n a r y  E x c r e t i o n  o f  R e s e r p i n e  ( S e r p a s i l ® )  

in t h e  U n a n e s t h e t i z e d  Do~,* 

R e c e n t  s t ud i e s  in  t h e  r a t  1 a n d  r a b b i t  ~ i n d i c a t e  t h a t  t h e  
sedative e f fec t  of r e se rp ine  m a y  n o t  be  r e l a t e d  in  t i m e  to  
the c o n c e n t r a t i o n  of t h e  d r u g  in a r t e r i a l  p l a s m a ,  b u t  
rather, to  c h a n g e s  in  b r a i n  5 - h y d r o x y t r y p t a m i n e  con-  
centrat ion.  S ince  in vitro a n d  in vivo o b s e r v a t i o n s  s 
suggest t h a t  t h e r e  is a d i s t i n c t  species  d i f fe rence  in t h e  
way r e se rp ine  is m e t a b o l i z e d ,  t h e  d i s t r i b u t i o n  of reser-  
pine in  a r t e r i a l  p l a s m a  of t h e  dog,  as a f u n c t i o n  of t ime ,  
was i n v e s t i g a t e d  in a n  a t t e m p t  to  e x p l a i n  t h e  p a r t i c u l a r  
sensi t ivi ty  of t h i s  a n i m a l  to  s m a l l  doses  of t h e  c o m p o u n d .  
The s t u d y  was  also to  s e rve  as a p r e l i m i n a r y  mode l  for  
inves t iga t ion  of t h e  r e n a l  h a n d l i n g  of t h e  d rug .  

A m i c r o c o l o r i m e t r i c  m e t h o d ,  b a s e d  u p o n  a gene r a l  
reaction for  o rgan i c  b a s e s  4, was  d e v e l o p e d  a n d  u t i l i zed  
for t h e  a n a l y s i s  of r ese rp ineK 6 e x p e r i m e n t s  were  pe r -  
formed on  3 u n a n e s t h e t i z e d  f ema le  m o n g r e l  dogs  
weighing b e t w e e n  12.0 a n d  14.3 kg.  T h e y  were  t r a i n e d  

* Agrant for this studyand the reserpir~e (serpasil ®) used in these 
experiments, were generously given by CIBA Pharmaceutical 
Products, Inc., Summit, New Jersey. 
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Arterial plasma disappearance of reserpine in the unanesthetized dog. 
The points plotted for each dog represent the averages of two 
experiments, and the resultant curve is a visual approximation. The 
broken line on the ordinate indicates the lower liurit of sensitivity 

of the analytical method. 

T h e  d i s a p p e a r a n c e  of r e se rp ine  f rom a r t e r i a l  p l a s m a  is 
s h o w n  in  t h e  F igure .  A f t e r  i n t r a v e n o u s  a d m i n i s t r a t i o n ,  
t h e r e  was  a p r o m p t  a p p e a r a n c e  of r e se rp ine  in a r t e r i a l  
p l a s m a  w i t h  a n  a v e r a g e  p e a k  c o n c e n t r a t i o n  of 16 # g / m l  
o c c u r r i n g  d u r i n g  t h e  f i r s t  10 s sample .  R e s e r p i n e  con -  
c e n t r a t i o n  t h e n  r a p i d l y  d i m i n i s h e d  to  levels  of less t h a n  
1-5 p g / m l  of a r t e r i a l  p l a s m a  w i t h i n  90 s. 

R e c o v e r y  of r e s e r p i n e  f rom ur ine  is s h o w n  in  t h e  
Tab le .  Less  t h a n  2 %  of a n  i n j e c t e d  dose  of r e s e r p i n e  was  
r e c o v e r e d  f rom u r ine  w i t h i n  24 h, a n d  negl ig ib le  a m o u n t s  
were  f o u n d  in  t h e  course  of t h e  n e x t  48 h. 

S e d a t i o n  b e c a m e  e v i d e n t  a t  a p p r o x i m a t e l y  2 -3  h a f t e r  
d r u g  i n j e c t i o n  a n d  pe r s i s t ed  for  24-28  h. T a r r y  s too l s  
( m a r k e d l y  g u a i a c  pos i t ive)  were  o b s e r v e d  in  al l  a n i m a l s  
3 -6  h a f t e r  in j ec t ion .  Stools  were n e g a t i v e  for  o c c u l t  
b lood  w i t h i n  24-48  h a f t e r  in j ec t ion .  All  dogs  r e c o v e r e d  
ful ly  in  t h e  course  of one  week.  

T h e  f ind ings  of a r a p i d  d i s a p p e a r a n c e  f r o m  a r t e r i a l  
p l a s m a  a n d  low u r i n a r y  e x c r e t i o n  of r e s e r p i n e  a re  in  
gene ra l  accord  w i t h  o b s e r v a t i o n s  of SHEPPARD et al. 1 in  
t h e  r a t  us ing  r a d i o a c t i v e  t r a c e r  doses  of r ese rp ine .  HESS 
et al.L us ing  5 m g / k g  of b o d y  w e i g h t  in  t he  r a b b i t ,  
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Recovery of reserpine from urine 

Dog number 

1 
12-0 kg 

2 
13"5 kg 

3 
14.3 kg 

Cumulative percentage of injected 
dose recovered as reserpine* 

30 min 

0'18 

0.12 

0-24 

60min 24h 48h  

0"25 1"4 1'6 

0.40 1.9 2.0 

0"39 1.6 1"7 

* Figures represent averages of two experiments performed on 
each animal. 

f o u n d  u r i n a r y  e x c r e t i o n  to  b e  of a s i m i l a r  m a g n i t u d e ,  b u t  
t h e  d i s a p p e a r a n c e  f r o m  p l a s m a  was  s o m e w h a t  m o r e  
de layed .  O b s e r v a t i o n s  of SHEPPARD et al. 1, HESS et al. 2, 
NU~EROF et al. 8, a n d  GLAZKO et al. ~ i n d i c a t e  t h a t  t h e  
r a p i d  d i s a p p e a r a n c e  of r e se rp ine  f r o m  a r t e r i a l  p l a s m a  
re f lec t s  a q u i c k  d e g r a d a t i o n  of t h e  c o m p o u n d  a n d  n o t  
e x t e n s i v e  b i n d i n g  in  t issues .  I n  a d d i t i o n ,  HESS et al. ~ 
c l a i m  t h a t  t h e  s a m e  d u r a t i o n  of s eda t i on ,  or of c h a n g e  
in  b r a i n  5 - h y d r o x y t r y p t a m i n e ,  is i n d u c e d  w h e t h e r  a 
s m a l l  or  a la rge  dose  of r e se rp ine  is a d m i n i s t e r e d .  
The re fo re ,  i t  is u n l i k e l y  t h a t  r e se rp ine  is a c t i n g  t h r o u g h  
a d e g r a d a t i o n  p r o d u c t .  

Since t h e  s e d a t i v e  ef fec t  of r e se rp ine  was  m o s t  
m a r k e d  a t  a t i m e  w h e n  m o s t  of t h e  d r u g  h a d  d i s a p p e a r e d  
f r o m  p l a s m a ,  t h e  r e su l t s  of t h i s  p a p e r  a re  in  acco rd  
w i t h  t h e  h y p o t h e s i s  2 t h a t  t h e  c e n t r a l  e f fec t  of s e d a t i o n  
is n o t  m e d i a t e d  t h r o u g h  r e s e r p i n e  per se, b u t  conce iv-  
a b l y  t h r o u g h  5 - h y d r o x y t r y p t a m i n e  c h a n g e s  in b r a i n .  

T h e  d i s a p p e a r a n c e  of r e se rp ine  f rom a r t e r i a l  p l a s m a  
does  n o t  a p p e a r  to  e x p l a i n  t h e  m a r k e d  s e n s i t i v i t y  of t h e  
dog  to  sma l l  doses  of t h e  drug ,  b u t  t h e r e  is o t h e r  ev idence  
t h a t  t h i s  a n i m a l  m e t a b o l i z e s  r e se rp ine  d i f f e r e n t l y  t h a n  
o t h e r  species  s. 

T h e  negl ig ib le  u r i n a r y  e x c r e t i o n  of r e se rp ine  p r e c l u d e s  
f u r t h e r  s t ud i e s  on  t h e  r e n a l  h a n d l i n g  of t h e  drug .  
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Rdsumd 

L a  r6se rp ine  a d m i n i s t r 6 e  p a r  voie  i n t r a v e i n e u s e  chez  
le ch i en  5. dose de 1,5 m g / k g  de po ids  du  co rps  d i s p a r a i t  
r a p i d e m e n t  du  s a n g  ar t6r ie l .  Les  q u a n t i t 6 s  de r~se rp ine  
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s H. SREPPARD and }V. H. TSIEN, Proe. Soe. exp. Biol. Med. 90, 
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r e t r o u v d e s  s o n t  de 1 ,5 /~g/ml  au  b o u t  de 90 s. I1 n ' y  a pas 
de co r rd l a t i on  e n t r e  les q u a n t i t d s  de  r~se rp ine  eontenues 
darts  le s ang  e t  le d d b u t  ou la  duroc  de la  s~da t ion  pro- 
du i te .  Au  b o u t  de  48 h, m o i n s  de 2 %  de la  dose  injectde 
es t  r e t r o u v d e  d a n s  l ' u r ine .  E t a n t  d o n n 6  la  r ap id i t 6  avec 
laque l le  la  d rogue  d i s p a r a t t  d a n s  du  sang,  on  ne  s'expli- 
que  pa s  l ' h y p e r s e n s i b i l i t 6  du  ch i en  h son  6gard.  L'ex- 
c rd t ion  rdna le  ndg l igeab le  de  la  d r o g u e  chez  le chien ne 
p e r m e t  pas  d ' e s p d r e r  que  des  6 tudes  de c l a i r ance  r6nale 
6c la i rc i s sen t  le m d c a n i s m e  d ' a c t i o n  de la  rdserpine  chez 
ce t  an ima l .  

S h o r t - t e r m  O s c i l l a t i o n s  in S i g n  o f  Phototaxis  
in the  E y e d  H a w k  Caterpi l lar  (Smerinthas 

ocellata L.) 

I n  a p r e v i o u s  c o m m u n i c a t i o n  1, we h a v e  discussed ttle 
cycl ic  c h a n g e s  in  p h o t o t a x i s  o c c u r r i n g  in  t h e  l a t e r  instars 
of t h e  E y e d  H a w k ' s  l a r v a l  life. T h e  d a t a  t h e n  presented 
a l w a y s  r e fe r red  to  t h e  a v e r a g e  b e h a v i o u r  of a group of 
l a r v a e  of t h e  s a m e  age, b u t  in  ou r  e x p e r i m e n t s  we have 
r e c o r d e d  t h e  m o v e m e n t s  of e a c h  l a r v a  individually. 
F u r t h e r  ana lys i s  of t h e s e  r ecords  ha s  r evea l ed  a n  inter- 
e s t i n g  fact .  A t  all  ages  d u r i n g  t h e  3rd to  5 th  instars, 
pe r iods  in w h i c h  t h e  l a r v a  c r a m s  t o w a r d s  the  light 
a l t e r n a t e  w i t h  pe r iods  in  w h i c h  i t  m o v e s  in  t h e  opposite 
d i r e c t i o n  (Fig. 1). Th i s  sugges t s  t h a t  t h e  s ign of the 
c a t e r p i l l a r s '  p h o t o t a x i s  is s u b j e c t  to  s o m e w h a t  irregular 
s h o r t - t e r m  osc i l l a t ions  b e t w e e n  pos i t i ve  a n d  negative. 

H o w e v e r ,  before  we c a n  a c c e p t  t h i s  conc lus ion ,  another 
poss ib le  e x p l a n a t i o n  m u s t  be  cons ide red .  T h e  occurrence 
of b o u t s  of c r awl ing  in t h e  ' w r o n g '  d i r e c t i o n  in larvae 
s h o w i n g  a n  over -a l l  p r e f e r ence  for  a g i v e n  orientation, 
m i g h t  be  r e g a r d e d  m e r e l y  as a s ign t h a t  t h e  pho to tax i s  of 
t h e s e  l a r v a e  is r a t h e r  weak ,  t h e  w r o n g  m o v e m e n t s  being 
c h a n c e  d e v i a t i o n s  f r o m  t h e  ' i n t e n d e d '  course.  The 
fo l lowing  a r g u m e n t  c a n  be  a d v a n c e d  a g a i n s t  th i s  hypo- 
thes i s  as t h e  sole e x p l a n a t i o n  of o u r  f indings .  F igure  2 il- 
l u s t r a t e s  o u r  scor ing  m e t h o d  (for f u r t h e r  deta i ls ,  see the 
ear l ie r  paper ) .  I t  will  be  seen  t h a t  t h e  s u m  of the  two 
ang le s  c o m p r i s i n g  ou r  0 d i r e c t i o n s  is 2/3 of t h e  angle 
c o m p r i s i n g  e i t h e r  t h e  + or t h e  -- d i rec t ions .  Hence ,  if the 
b o u t s  of w r o n g  scores were  due  to  e r ro r s  m a d e  by  the 
l a rvae ,  we s h o u l d  e x p e c t  t h e  n u m b e r  of 0 scores to be 
g r e a t e r  t h a n  (or a t  l e a s t  equa l  to) 2/3 of t h e  n u m b e r  0l 
w r o n g  scores  in  e a c h  tes t ,  as  la rge  c h a n c e  deviations, 
l e ad ing  t h e  l a r v a  i n t o  t h e  w r o n g  sector ,  will be  less fre- 
q u e n t  t h a n  sma l l e r  ones  w h i c h  t a k e  i t  o n l y  in to  the 0 
sectors .  

T h e  fac t s  do  n o t  c o n f i r m  t h i s  e x p e c t a t i o n .  I n  only 43 
o u t  of 133 l a r v a e  t e s t e d  a t  v a r y i n g  ages  in  t h e  3rd to 5th 
i n s t a r s ,  t h e  d i f fe rence  e x p e c t e d  on  t h e  h y p o t h e s i s  under 
c o n s i d e r a t i o n  was  a c t u a l l y  found .  I n  all  others ,  the 
n u m b e r  of 0 scores  was  sma l l e r  t h a n  2is of t h e  number 
of w r o n g  scores.  Moreover ,  t h e  e x p e c t e d  difference 
o c c u r r e d  more  f r e q u e n t l y  a m o n g  l a r v a e  g iv ing  a rela- 
t i v e l y  s m a l l  p r o p o r t i o n  of w r o n g  scores  t h a n  among 

1 L. Dig RUITER and IJ. VAN D[R HORN, Nature 179, 1027 (1957). 
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Fig. 1.--Third instar larva, observed at one-minute intervals. Alternation of ~novements towards and away from the light source 
(indicated by dots above and below the abscissa, respectively). Time scale: minutes. 


