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t u r n o v e r  in  such  'a me tabo l i c  s t e a d y  s t a t e  d id  n o t  show 
a n y  dif ference b e t w e e n  N a n d  A D M X  dogs b o t h  a t  
n e u t r a l  a n d  a t  cold a m b i e n t  t e m p e r a t u r e .  
Discussion. Demedu l l a t i on ,  as pe r fo rmed  b y  t he  surgical  
p rocedu re  of C a n n o n  et  al. 7, d id  no t  induce  a n y  s y m p t o m  
of cor t ica l  def ic iency.  The  a n i m a l  r e m a i n e d  in good h e a l t h  
for the  d u r a t i o n  of t he  expe r imen t s ,  i.e., for a pe r iod  of 
3 to  12 m o n t h s  fol lowing surgery.  Moreover ,  measu re -  
m e n t s  of p l a s m a  cor t isol  showed  t h a t  ba sa l  concen t r a t i on ,  
as well  as t he  ad renoco r t i c a l  response  to cold stress,  were 
n o t  i m p a i r e d  b y  a d r ena l  demedu l l a t i on .  On t he  o t h e r  
h a n d ,  t h i s  t y p e  of su rge ry  does n o t  leave  a n y  ad reno-  
m e d u l l a r y  t issue,  a n d  t he  c a t e c h o l a m i n e  sec re to ry  re- 
sponse  to cold exposure  is g rea t ly  r educed  in ad rena l -  
d e m e d u l l a t e d  dogs 14,15. T he  role of t h e  a d r e n a l  medu l l a  
in  t h e r m o g e n e s i s  is of ten  di f f icul t  t o  eva lua te ,  because  of 
t h e  lack of a s a t i s f ac to ry  m e t h o d  for d e t e r m i n a t i o n  of t h e  
i n t e n s i t y  of t he  cold stress.  In  t he  p r e s e n t  e x p e r i m e n t s  
c o n d u c t e d  on  c l ipped dogs exposed  to  a m b i e n t  t e m p e r a -  
tu res  of + 25~ a n d  - -21~  0 2 c o n s u m p t i o n  increased  
to  4.4 t i m e s  t he  ]3MR, a n d  h y p o t h e r m i a  was n e v e r  ob-  
served.  S imi la r  resu l t s  h a v e  been  p rev ious ly  obse rved  in 
a d r e n a l - d e m e d u l l a t e d  dogs S, 1~ a n d  ca t s  lL I n  ra ts ,  t h e  
consequences  of ad r ena l  d e m e d u l l a t i o n  d e p e n d  on  t he  age 
(ref. in H i m m s - H a g e n  6) : old r a t s  are capab le  of sh ive r ing  
a n d  pi loerect ion,  a n d  t h e y  increase  t h e i r  O 8 u p t a k e  ( jus t  
as con t ro l s  do), whi le  y o u n g  ones do n o t  m a i n t a i n  t h e i r  
b o d y  t e m p e r a t u r e  w h e n  t h e y  are cold-exposed.  D u r i n g  
the  p r e sen t  expe r imen t s ,  t h e  b o d y  t e m p e r a t u r e  of A D M X  
dogs decreased  s l ight ly ,  b u t  s igni f icant ly ,  a t  T a  = --21 ~ 
Therefore ,  i t  c a n  be  conc luded  t h a t  dogs dep r ived  of t h e i r  
a d r e n a l  m e d u l l a  are capab le  of m a k i n g  c o m p e n s a t o r y  
a d j u s t m e n t s ,  in o rder  to  cope w i t h  t h e i r  caloric  requi re -  
men t s .  However ,  t he i r  t h e r m o g e n e t i c  capac i t i es  are 
neve r the l e s s  reduced ,  a n d  i t  is l ikely t h a t  i n t ense  cold 
s t resses  would  disclose t h e r m o g e n e t i c  defici ts  due  to 
ad r ena l  d e m e d u l l a t i o n  w h i c h  would  induce  h y p o t h e r m i a  
for  a cold exposure  of long du ra t i on .  
A discuss ion  of p l a s m a  glucose c o n c e n t r a t i o n  shou ld  t a k e  
in to  a c c o u n t  severa l  factors ,  such  as t he  t i m i n g  of t he  
e x p e r i m e n t s  a n d  t he  l e n g t h  of p rev ious  fas t ing.  P r e s e n t  
d a t a  sugges t  t h a t  a l t h o u g h  t he  glucose pool, as de te r -  
m i n e d  f rom p l a s m a  glucose level, is s o m e w h a t  smal le r  
a f t e r  a d r e n a l  demedu l l a t ion ,  A D M X  dogs can  r e a c h  an  
equ i l i b r i um b e t w e e n  p r o d u c t i o n  a n d  u t i l i za t ion ,  wh ich  is 
n o t  d i f fe ren t  f rom t h a t  of N dogs. J a r r a t t  a n d  Nowell  is 
obse rved  a decrease  in glucose c o n c e n t r a t i o n  in 24-h- 
fas ted  r a t s  exposed  to a + 4 ~  a m b i e n t  t e m p e r a t u r e .  
Th i s  decrease  was  t he  same  in  cont ro l s  a n d  A D M X  ani-  
ma l s  2 h a f t e r  t h e  s t a r t  of cold exposure ,  b u t  was  g rea t e r  
in A D M X  a n i m a l s  t h a n  in con t ro l s  10 t l  af ter .  On the  

o t h e r  h a n d ,  ad r ena l  d e m e d u l l a t i o n  can  e l im ina t e  the  
h y p e r g l y c e m i a  some t imes  induced  b y  in tense  cold expo-  
sure in  sho r t - f a s t ed  r a t s  19, 20 or in dogs 14. 
The  t r a c e r  m e t h o d o l o g y  employed  in t h e  p r e sen t  exper i -  
m e n t  al lows an  overa l l  p i c tu r e  of glucose me tabo l i sm ,  b u t  
does  n o t  p rov ide  a n y  i n s igh t  in to  t he  s i tes  of glucose 
release a n d  up take .  However ,  w i t h  reference a n d  ana logy  
to  d a t a  col lected in m a n  (ref. in Fel ig  21), i t  is l ike ly  t h a t ,  
in 15 h - fas t ed  dogs, t he  a l m o s t  t o t a l i t y  of glucose p roduc-  
t i on  ha s  a h e p a t i c  origin,  t he  r ena l  c o n t r i b u t i o n  be ing  
negl ig ib le .  A t  n e u t r a l  or cold a m b i e n t  t e m p e r a t u r e ,  
p l a s m a  glucose c o n c e n t r a t i o n s  r e m a i n e d  fa i r ly  c o n s t a n t  
b o t h  in n o r m a l  a n d  A D M X  dogs. Therefore ,  i t  is poss ible  
to  cons ider  t h a t ,  u n d e r  these  e x p e r i m e n t a l  condi t ions ,  
hepa t i c  glucose o u t p u t  was  a l m o s t  equa l  to  glucose 
u t i l i za t ion .  
The  p r e sen t  s t u d y  shows t h a t  dogs d e p r i v e d  of a d r e n a l  
m e d u l l a  are able  to  increase  glucose p r o d u c t i o n  a n d  
u t i l i z a t i on  in t he  same m a n n e r  as n o r m a l  dogs. However ,  
i t  c a n n o t  be  in fe r red  f rom these  resu l t s  t h a t ,  in  n o r m a l  
dogs, c i rcu la t ing  ep inephr ine  ha s  no  effect  on  glucose 
i r revers ib le  p r o d u c t i o n  b y  t he  liver.  Actua l ly ,  as r ecen t ly  
s t a t e d  b y  Goodne r  22, t he  r egu la t ion  of hepa t i c  glucose 
p r o d u c t i o n  p r o b a b l y  reaches  a h i g h  degree of r e d u n d a n c y  
a n d  includes  m a n y  sys tems ,  such  as secre t ion  of p a n -  
c rea t ic  g lucagon,  r educ t i on  of insu l in  secret ion,  a n d  s t imu-  
l a t i on  of t he  d i rec t  a u t o n o m i c  i n n e r v a t i o n  of t h e  hepa t i c  
p a r e n c h y m a l  cells. One  m a y  p o s t u l a t e  t h a t ,  w h e n  presen t ,  
as in  n o r m a l  dogs exposed  to  cold, a d r e n a l  m e d u l l a r y  
secre t ion  affects  glucose o u t p u t  and  p l a s m a  concen t r a -  
t ion.  However ,  w h e n  i t  is n o t  p resen t ,  these  a n i m a l s  are 
capab le  of m a k i n g  o t h e r  a d j u s t m e n t s ,  in  o rder  to  ma in -  
t a i n  t h e i r  glucose homeos tas i s .  
I n  conclusion,  i t  appea r s  f rom these  e x p e r i m e n t s  t h a t  t he  
t h e r m o g e n e t i c  capac i t i es  a n d  t he  glucose homeos t a s i s  are 
n o t  c lear ly  a f fec ted  b y  ad rena l  d e m e d u l l a t i o n  in dogs 
s u b m i t t e d  to a cold severe  e n o u g h  to  rise t he  ene rgy  
e x p e n d i t u r e  4.4 t imes  a b o v e  t he  r e s t ing  m e t a b o l i c  ra te .  
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Summary. The  b i n d i n g  of c o u m a r i n  to  s e rum p r o t e i n s  of t h e  r a t  ha s  been  d e m o n s t r a t e d .  Of t h e  t o t a l  b o u n d  c o u m a r i n  
(37% of i n j ec t ed  dose), 36% was b o u n d  to  t he  slow and  fas t  oq  globul ins ,  11% to  t he  pos t  a l bumins ,  10% to  g lobul in  
a n d  9% to  a l b u m i n .  

The  b i n d i n g  of c o u m a r i n  (5-6-benzo-a-pyrone)  to  pur i f ied  
s e r u m  a n d  p l a s m a  a l b u m i n s  ha s  been  r epo r t ed  b y  G a r t e n  
a n d  Wos i l a i t  1 a n d  b y  O 'Re i l l y  2. T he  r e p o r t  of G a r t e n  and  
Wos i l a i t  1 suggests  ~ 4 0 %  of c o u m a r i n  b i n d s  to  b o v i n e  
s e r u m  a l b u m i n  in v i t ro .  B a u e r - S t a e b  a n d  Niebes  3 re- 
p o r t e d  a r ange  of b i n d i n g  for t he  r e l a t ed  O-f l -hydroxy-  

e t h y l  d e r i v a t i v e s  r a n g i n g  f rom 5 % for  t h e  t e t r a - h y d r o x y -  
e t h y l  ru tos ide  to  71% for ru t in .  T h e y  used h u m a n  se rum 
in i t s  unpur i f i ed  form. 
P i l le r  4 r e p o r t e d  t he  b i n d i n g  of c o u m a r i n  to  r a t  s e rum 
pro te ins .  I n  v i t ro ,  ove r  a dose r ange  of 3 .3-50 ~g /ml  b ind-  
ing r e m a i n e d  c o n s t a n t  a t  ~ 4 0 %  whi le  in  v ivo  over  the  
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same  dose r a n g e  , ~ 3 7 %  was  in  t h e  b o u n d  form.  Th i s  
s t u d y  d id  n o t  inc lude  poss ible  b i n d i n g  to p r o t e i n  frag-  
m e n t s .  The re  is no  m e n t i o n  in t he  l i t e r a t u r e  as to  exac t l y  
w h a t  p ro t e in s  c o u m a r i n  can  b i n d  to.  The  on ly  e s t i m a t e s  
ava i l ab le  a re  t hose  of G a r t e n  a n d  Wos i l a i t  1 w ho  used  a 
c rys ta l l ized  a l b u m i n  p r e p a r a t i o n .  
Th i s  e x p e r i m e n t  was  des igned  to d e t e r m i n e  t he  b i n d i n g  
of 3-z*c c o u m a r i n  to  n o r m a l  r a t  s e r u m  p ro t e ins  u n d e r  in  
v ivo  condi t ions .  
Mater ia ls  and  methods. 3-~4C coumar in ,  specific a c t i v i t y  
5.5 m C i / m  mol  (37.5 ~zCi/mg was o b t a i n e d  f rom t he  Rad io -  
chemica l  Centre ,  A m e r s h a m ,  Eng land ) .  A n  ana lys i s  of 
r ad iochemica l  p u r i t y  a s ce r t a i ned  b y  t h i n  layer  c h r o m a t o g -  
r a p h y  on  silica gel in  a) b e n z e n e : e t h a n o l  (90: 10), b) tol-  
uene  : e t h y l  f o r m a t e  : formic  acid (50 : 40 : 10) a n d  c) ben-  
z e n e : c h l o r o f o r m  50 :50  gave  resu l t s  of 99%,  99% a n d  
98~ p u r i t y  respec t ive ly .  A n  ana lys i s  of chemica l  p u r i t y  
showed  t he  I R  a b s o r p t i o n  s p e c t r u m  to  be  iden t ica l  to  t h a t  
of c o u m a r i n  reference  mate r ia l s .  ( I n f o r m a t i o n  suppl ied  
b y  t h e  R a d i o c h e m i c a l  Centre .)  
3-14C c o u m a r i n  a t  a dose level  of 25 m g / k g  in a 2~ solu- 
t i on  of A.R.  e t h a n o l  in  phys io logica l  sal ine was in j ec t ed  
i.v. i n to  each  of 5 f emale  a lb ino  r a t s  of t he  S ,P .F.  s t r a i n  
(average  w e i g h t  200 g). Af te r  15 min ,  b lood was r e m o v e d  
b y  h e a r t  p u n c t u r e  a n d  a l lowed to  clot .  B lood  p l a s m a  
(8 ~zl) in  dup l i ca t e  was  a d d e d  to t he  sl i ts  of a 10-channe l  
s t a r c h  gel. 
S e p a r a t i o n  of t he  p l a s m a  p ro t e ins  was car r ied  o u t  b y  hor i -  
z o n t a l  s t a r c h  gel e lec t rophores i s  in  a w a t e r  cooled gel bed.  
The  e lec t ro ly te  buf fe r  was  0.06 M l i t h i u m  hydrox ide ,  0.229 
M boric  acid (pH 8.5), whi le  t he  gel bu f fe r  was a m i x t u r e  of 
t h e  e lec t ro ly te  buf fe r  a n d  a 0.079 IV[ t r i s  ( h y d r o x y m e t h y l )  
a m i n o m e t h a n e ,  0.007 M ci t r ic  acid buffer  in  t he  ra t io  
1 : 5 . 4  (pH 8.5)5. C o n n a u g h t  h y d r o l y s e d  s t a r c h  was used 
a t  a c o n c e n t r a t i o n  of 11.5%. 
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Schematic representation of the results of starch gel electrophoresis 
together with the suggested designation of protein zones (nomen- 
clature derived from Beaton et al.6). The percentage of the total pro- 
tein bound drug is shown for each band. Each estimation represents 
the mean of 5 duplicate determinations. 

E lec t rophores i s  was  ca r r ied  o u t  for 4 h a t  13 V/cm.  The  
gel was  t h e n  s t a ined  w i t h  amido  b l ack  so lu t ion  (3.7 g 
in  250 ml H20  + 250 m l  m e t h a n o l  + 50 ml  glacia l  acet ic  
acid). The  gel was de s t a ined  o v e r n i g h t  in  t he  same  :solution 
w i t h o u t  amido  black.  A n  a t t e m p t  was m a d e  to  n a m e  t h e  
p ro t e in  b a n d s  based  on  ear l ier  resu l t s  of s t a r c h  gel e lectro-  
phores is  of r a t  s e rum p ro t e ins  s. 
Fo r  sc in t i l l a t ion  c o u n t i n g  each  of t h e  dup l i ca t e  gels were 
d iv ided  in to  2 -mm sec t ions  for 10 m m  below the  s lot  a n d  
for 60 m m  above .  Th i s  p a t t e r n  was va r i ed  where  neces-  
sa ry  to a c c o m m o d a t e  t he  p r o t e i n  bands .  On ly  t he  t o t a l  
a c t i v i t y  of t he  whole b a n d s  are given.  E a c h  piece was  
f ine ly  r azo r -minced  a n d  p laced  in a p las t ic  sc in t i l l a t ion  
vial .  To each,  1 ml  Soluene (Packard)  was  added  and  th i s  
i n c u b a t e d  a t  60~ for 2 h or u n t i l  t h e  gel dissolved.  10 m l  
of I n s t a  Gel (Packard)  was  added ,  fol lowed b y  s h a k i n g  
a n d  c o u n t i n g  in a l iqu id  sc in t i l l a t ion  counte r .  All  sect ions  
w i t h  a c o u n t  wh ich  was  n o t  s ign i f i can t ly  d i f fe ren t  f r o m  
t h e  overa l l  gel b a c k g r o u n d  were ignored.  
Results  and  discussion. P r e v i o u s l y  4, w i t h  i.v. a d m i n i s t r a -  
t i on  of 3-14C coumar in ,  a p p r o x i m a t e l y  37% of t he  in-  
j ec ted  dose b o u n d  to s e rum prote ins .  G a r t e n  a n d  Wosi-  
la i t  z us ing  pur i f ied  b o v i n e  a l b u m i n  p re sen t ed  ev idence  of 
a 40% b i n d i n g  of coumar in .  C o n t r a r y  to  t h i s  t h e  f igure 
shows t h a t  on ly  9~ of t h e  t o t a l  b o u n d  c o u m a r i n  was  
b o u n d  to w h a t  was e l ec t rophore t i ca l ly  d i s t ingu i shab le  as 
a lbumin .  Since t he  t o t a l  c o u m a r i n  b o u n d  is a p p r o x i m a t e l y  
37% of t he  in jec ted  dose th i s  r ep resen t s  on ly  3.3~o of t he  
t o t a l  coumar in .  Such  differences  are h o w e v e r  no t  sur-  
p r iz ing  since t he  b e n z o p y r o n e s  in genera l  a n d  c o u m a r i n  
in p a r t i c u l a r  h a v e  been  f r e q u e n t l y  r epo r t ed  to e x h i b i t  
wide species v a r i a t i o n  in t he i r  ac t ions  a n d  p roper t i e s  ~. 
The  f igure  shows a h i g h  p e r c e n t a g e  of t h e  c o u m a r i n  be-  
comes  b o u n d  to w h a t  is cal led t h e  slow a n d  fas t  ez g lobu-  
l ins 6 (19.6% and  15.8% respect ively) .  A l t h o u g h  the re  is 
l i t t l e  decis ive i n f o r m a t i o n  avai lable ,  some ev idence  sug- 
gests  t h a t  these  g lobul ins  are of cons ide r ab ly  lower 
mo l .w t  t h a n  a l b u m i n  s. P o s t  a lbumins ,  to  wh ich  11% of 
t he  c o u m a r i n  is b o u n d  h a v e  a mo l .w t  ~ 100,000. y g lobu-  
lin, to  wh ich  10% was b o u n d  has  a mo l .w t  be tween  
156,000 a n d  161,000. T h e  on ly  p r o t e i n  to  w h i c h  c o u m a r i n  
b e c a m e  b o u n d  (5.6%) wh ich  ha s  a v e r y  h i g h  mol .w t  is 
slow e~ g lobul in  s. T h u s  t he  g rea t e r  p r o p o r t i o n  of c o u m a -  
r in  wh ich  is b o u n d  is b o u n d  to r e l a t ive ly  low mol .wt  
pro te ins .  
R e n k i n  e t  al. 9 r e p o r t  t h e  smal l  pore  s y s t e m  (radius  40 i t  - 
c.f. a l b u m i n  35.5 A) to  p e r m i t  t he  exchange  of low mol .wt  
solutes  (free c o u m a r i n  ha s  a mol .wt  of 146), a l t h o u g h  t he  
p e r m e a b i l i t y  r ap id ly  decIines as t he  molecu la r  size nea r s  
t h a t  of t he  pores.  The re  seem to  be 2 sys t ems  b y  wh ich  
t he  larger  mo l .w t  molecules  are t r a n s p o r t e d %  A b o u t  one 
ha l f  occurs  v ia  t u r n o v e r  of endo the l i a l  vesicles ( radius  
250 A) a n d  one ha l f  b y  u l t r a f i l t r a t i o n  t h r o u g h  large gaps  
or pores  w i t h  a r ad ius  in  excess of 1600 it .  
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Cer ta in ly ,  t he  smal l  pore  . sys tem is i m p o r t a n t  for t h e  
exchange  of free c o u m a r i n  a n d  for t h a t  b o u n d  to t h e  fas t  
a n d  slow al g lobul ins  (mol .wt  ~ 4 5 , 0 0 0 )  a n d  exp la ins  t he  
r ap id  e n t r y  of c o u m a r i n  in to  m o s t  t i ssues  1~ T he  endo-  
the l i a l  vesicle and  large pore  s y s t e m  will a l low t he  en t ry ,  
a lbe i t  slower, of c o u m a r i n  b o u n d  to t he  larger  macro -  
molecules  l ike ~2 globul in .  
The  mode  of ac t ion  of c o u m a r i n  a n d  re l a t ed  drugs  is v e r y  
complex  7 ,n  a n d  while  i t  seems t h a t  e i the r  a p ro t e in -  
c o u m a r i n  t y p e  com pl ex  or j u s t  free c o u m a r i n  could be  
respons ib le  for m a c r o p h a g e  ac t iva t ionS,  12-14, wh ich  re- 
sul ts  in  inc reased  p r o t e i n  lysis 15 t h r o u g h  i ts  i n t r a  a n d  
e x t r a  cel lular  d iges t ion,  we h a v e  ye t  to  e luc ida te  t h e  
exac t  i m p o r t a n c e  of t he  free a n d  b o u n d  coumar in .  
I t  h a s  f r e q u e n t l y  been  r epo r t ed  ~ t h a t  in  t h e  in i t i a l  30 ra in  
a f t e r  b e n z o p y r o n e  a d m i n i s t r a t i o n ,  t he re  is t he  release of 
endogenous  amines  w h i c h  re su l t  in t he  open ing  of addi-  
t i ona l  n u m b e r s  of endo the l i a l  junct ions~,  ~6, and  al low 
some e x t r a  p ro t e in  (and p r o t e i n  b o u n d  coumar in )  in to  
t he  t issues.  I m u s t  m e n t i o n  here  t h a t  t h i s  effect  is t r a n -  
s ien t  a n d  t h e  smal l  a d d i t i o n a l  p ro t e in  inf low is more  t h a n  

c o m p e n s a t e d  for b y  t he  l a t e r  ac t ion ,  t h a t  of e n h a n c i n g  
t he  lysis of all  a c c u m u l a t e d  p r o t e i n  ~, 1~, is. The  ef fec t  of 
t h e  d r u g  in caus ing  t h e  open ing  of a d d i t i o n a l  endo the l i a l  
j u n c t i o n s  does h o w e v e r  al low e x t r a  p ro t e in  b o u n d  d rug  
in to  t h e  t i ssues  a n d  in to  close p r o x i m i t y  to t h e  t a r g e t  
cells. 
F u r t h e r  work  is c u r r e n t l y  in  progress  to  a sce r t a in  t h e  
i m p o r t a n c e  of d r u g  p ro t e in  b i n d i n g  in models  of mi ld  
t h e r m a l  oedema,  acu te  a n d  chron ic  l y m p h o e d e m a  a n d  to  
re la te  t h i s  to  t he  ef fec t iveness  of c o u m a r i n  as a n  o e d e m a  
r educ ing  agent .  
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T h e  effect  of L - D o p a  on  the  sp inal  m o n o s y n a p t i c  m a s s  re f lex  
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Summary. After  i.v. i n j ec t i on  of reserpine,  t he  m o n o s y n a p t i c  mass  ref lex (MSMR) is depressed  in  sp inal ized  cats .  
However ,  t he  comple t e  r ecove ry  of M S M R  was o b t a i n e d  30 m i n  a f t e r  L - D o p a  appl ica t ion .  P imozide ,  a d o p a m i n e -  
r ecep to r  b lock ing  agen t ,  b locked  th i s  ac t ion  of L-Dopa .  I t  is p r e s u m e d  t h a t  dopamine rg i c  r ecep to r s  are i n v o l v e d  in 
t he  ac t ion  of L - D o p a  on  sp ina l  MSMR.  

A l t e r a t i o n s  in  c en t r a l  c a t e c h o l a m i n e  m e t a b o l i s m  h a v e  
been  found  to  a t t e n d  a n u m b e r  of neuro logica l  disorders .  
These  changes  h a v e  o f t en  been  a s sumed  to  ref lect  a l t e red  
n e r v e  a c t i v i t y  in  n e u r a l  s y s t e m s  c o n t a i n i n g  these  amines .  
D o p a m i n e  (DA) is a wide ly  d i s t r ibu ted ,  n a t u r a l l y  occur-  
r ing  c o m p o u n d  1. The  h i g h e s t  level  of D A  has  been  found  
in t he  n e o s t r i a t u m  in c o n j u n c t i o n  w i t h  t h e  dopamine rg ic  
n ig ro - s t r i a t a l  p a t h w a y  2. However ,  r ecen t  i nves t iga t ions  
h a v e  s h o w n  re la t ive  h i g h  c o n c e n t r a t i o n s  of D A  in t he  
sp ina l  cord  ~-~. I t s  role in  t h e  cen t r a l  ne r vous  sys tem,  b o t h  
as a p recu r so r  to  n o r a d r e n a l i n e  (NA) a n d  as a p u t a t i v e  
n e u r o t r a n s m i t t e r ,  h a s  been  i n t e n s i v e l y  s tud ied  3, s. The  
ob jec t  of t h i s  s t u d y  is to  e x a m i n e  f u r t h e r  t he  v a l i d i t y  of 
t h i s  a s s u m p t i o n  b y  s t u d y i n g  t he  effects  of L - D o p a  
(L-3, 4 - d i h y d r o x y p h e n y l a l a n i n e )  on  sp ina l  MSMR.  

Materials and methods. E x p e r i m e n t s  were p e r f o r m e d  on 
18 a d u l t  ca t s  of b o t h  sex. Cats  were a n a e s t h e t i z e d  w i t h  
t h i o p e n t a l  (30 m g / k g  i.p.) a n d  t h e  sp ina l  cord was t r a n s -  
sec ted  a t  C 1 segment .  The  an ima l s  were m a i n t a i n e d  in  a 
s l igh t ly  h y p e r v e n t i l a t e d  cond i t ion  b y  r e s p i r a t o r y  p u m p .  
A dorsa l  l a m i n e c t o m y  was pe r fo rmed  f rom L~ to  S 1, a n d  
t he  cord  was  exposed  a n d  covered  w i t h  w a r m  mine ra l  oil. 
The  m e d i a l  g a s t r o c n e m i u s  p lus  soleus n e r v e s  (GS) were 
i so la ted  for  e lectr ical  s t imu la t i on .  The  GS was s t i m u l a t e d  
(5-10 V/0.1 msec  0.3 Hz) a n d  i ts  m o n o s y n a p t i c  ref lex  
r eco rded  m o n o p h a s i c a l l y  in  t h e  L 7 or  S 1 v e n t r a l  root .  
The  r e su l t i ng  e lect r ica l  a c t i v i t y  was ampl i f ied  a n d  dis- 
p l ayed  accord ing  to c o n v e n t i o n a l  m e t h o d s  a n d  recorded  
before  a n d  a f t e r  i .v. i n j ec t i on  of reserpine ,  L - D o p a  a n d  
p imoz ide  ( d i p h e n y l b u t y l  p iper id ine) .  

Reserpin i 4mg/kg Lv. L-Dop~ 30 rag/k? i.v. 
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Fig, 1. Effect of reserpine and L-Dopa on monosynaptic mass reflex 
(MSMR). All values are graphed as percentage of the control value 
obtained just prior to drug injection. Each point represents the mean 
of 6 experiments (:E SEM). 
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Pimozide 3mg/kg i.v. 
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Fig. 2. The time course of pimozide antagonism of the effects of ' 
L-Dopa on monosynaptic mass reflex (MSMR). Each point repre- 
sents the mean of 6 experiments (:E SEM). 


