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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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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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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). 



15.8. 1977 Specialia 1075 

Results. The  effect  of reserp ine  on M S M R  evoked  f rom 
ex t enso r  GS ne rves  was i n v e s t i g a t e d  in 6 cats .  I n  al l  
expe r imen t s ,  5 h a f t e r  i .v. i n j ec t ion  of reserp ine  (4 mg/kg)  
m a r k e d  r e d u c t i o n  of M S M R  a m p l i t u d e  was obse rved  
(figure 1). Thus ,  in  6 expe r imen t s ,  L - D o p a  (30 m g / k g  i.v.) 
comple t e ly  a n t a g o n i z e d  t he  r e se rp ine - induced  decrease  
in  t h e  m o n o s y n a p t i c  spike  h e i g h t  (figure 1). T he  L - D o p a  
i nduced  a n t a g o n i s m  on reserp ine  effect  appea red  w i t h i n  
20-3~) m i n  of t he  in j ec t ion  of L-Dopa .  P imoz ide  (3 m g / k g  
i.v.) a n t a g o n i z e d  t he  l , -D0pa  induced  r ecove ry  ( increase) 
in  t h e  M S M R  spike a f t e r  reserp ine  (figure 2). These  ex- 
p e r i m e n t s  were p e r f o r m e d  on 6 cats .  
Discussion. Resu l t s  o b t a i n e d  c lear ly  d e m o n s t r a t e  t h a t  
r ese rp ine  and  L - D o p a  a l t e r  sp ina l  n e u r o n a l  ac t iv i ty .  
Because  t he  t ime  sequence  of r e se rp ine - induced  decrease  
of t he  M S M R  is c o r r e s p o n d e n t  w i t h  t h e  t i m e  sequence  of 
t h e  r e se rp ine - induced  n e u r o n a l  dep le t ion  of ca techol -  
a m i n e s  9, i t  seems p r o b a b l e  t h a t  c a t echo l am i nes  in  t he  
sp ina l  cord  d e t e r m i n e  in some w a y  t h e  size of t he  moto-  
neu rons -poo l  wh ich  t a k e  p a r t  in t he  MSMR.  On t he  o t h e r  
h a n d ,  t he  r ecove ry  (increase) of t he  m o n o s y n a p t i c  spike 
a m p l i t u d e  fol lowing L - D o p a  is a ref lec t ion  of t he  rise in 
r e c r u i t m e n t  of m o t o n e u r o n s  wh ich  are a t  m o n o s y n a p t i c  
i n p u t  disposal .  Th i s  effect  seems to be due  to a n e u r o n a l l y  
r e s to red  c o n t e n t  of c a t echo l am i nes  (DA a n d / o r  NA) syn-  
thes ized  c e n t r a l l y  f rom L - D o p a  10. P imoz ide  was r e p o r t e d  
to  be  a DA- recep to r  b lock ing  a g e n t  w i t h o u t  a n y  a p p a r e n t  

NA- recep to r  b lock ing  ab i l i ty  in  t h e  cen t r a l  n e r v o u s  sys- 
t e m  n .  I n  fact ,  a n t a g o n i z i n g  ac t ion  of p imozide  on t he  
L - D o p a - i n d u c e d  r ecove ry  (increase) of m o n o s y n a p t i c  
spike a f te r  reserpine ,  s t rong ly  ind ica t e s  t h a t  dopamine rg ic  
r ecep to r s  could be  , involved in t he  ac t ion  L - D o p a  on  
sp ina l  MSMR.  F u r t h e r  s t u d y  will be  done  to  p rove  or 
d i sp rove  def in i te ly  t h i s  a s sumpt ion .  
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Summary. The  r e l a t ionsh ip  b e t w e e n  t he  e l imina t ion  c o n s t a n t  of g e n t a m i c i n  a n d  t he  pe rcen t age  of f unc t i on ing  n e p h r o n s  
in r a t s  c a n n o t  be  cha rac t e r i zed  b y  a s imple  l inear  re la t ion .  The  resul t s  s u p p o r t  t h e  a s s u m p t i o n  t h a t  g e n t a m i c i n  elimi- 
n a t i o n  pe r  r e s idua l  n e p h r o n  increased.  

The  decrease  of r ena l  f unc t i on  caused  b y  va r ious  p a t h o -  
logical  processes  is assoc ia ted  w i t h  a decrease  of t h e  
e l i m i n a t i o n  c o n s t a n t  (and an  increase  of biological  hal f -  
life) of drugs,  w h i c h  are  e l i m i n a t e d  f rom t he  b o d y  pre-  
d o m i n a n t l y  b y  t he  kidneys .  The  e l i m i na t i on  c o n s t a n t  of 
m a n y  d rugs  decreases  in  l inea r  r e l a t i on  to t he  decrease  of 
g lomeru l a r  f i l t r a t i on  r a t e l .  H o w e v e r  t h i s  r ena l  func t ion  
does n o t  decrease  in a s imple  l inear  r e l a t i on  to t h e  n u m b e r  
of f unc t i on ing  n e p h r o n s  2. W e  h a v e  a t t e m p t e d  to  s t u d y  
t h e  r e l a t i onsh ip  be t w een  changes  in t h e  e l i m i na t i on  con-  
s t a n t  (K) of gen t imic in  a n d  t he  p e r c e n t a g e  of f unc t i on ing  
n e p h r o n s .  
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Elimination constant of gentamicin in rats with different amount of 
renal parenchyma. K = elimination constant (total); p = % of re- 
maining renal parenchyma. 

Methods. I n  our  e x p e r i m e n t s  we used female  S P F  ra t s  of 
t he  W i s t a r  s t ra in .  Before  t he  e x p e r i m e n t ,  t h e i r  we igh t  
was  a b o u t  200 g. The  rena l  p a r e n c h y m a  was r educed  to 
50, 37, 22 and  0 %  of t h e  n o r m a l  a m o u n t  (for de ta i l s  see 

t a b l e ) .  Af t e r  t he  opera t ion ,  t he  r a t s  were fed a h igh  
p ro t e in  diet .  On p o s t o p e r a t i v e  d a y  11, g e n t a m i c i n  was 
a d m i n i s t r a t e d  i.m. in  doses 6 mg/kg .  G e n t a m i c i n  concen-  
t r a t i o n s  in  s e rum were  m e a s u r e d  b y  t he  t e c h n i q u e  de- 
sc r ibed  ear l ier  a. 
The  a m o u n t  of r e m a i n i n g  rena l  p a r e n c h y m a  expressed  as 
p e r c e n t a g e  of t he  in i t i a l  va lue  (p) was  ca lcu la ted  accord ing  
to  t h e  f o r m u l a :  

KW - E 
p • 100 (1) 

KW 

W h e r e  K W  = we igh t  of b o t h  k idneys ,  E = we igh t  of 
t h e  e x t i r p a t e d  t issue.  T h e  va lues  of K a n d  biological  hal f -  
life were ca lcu la ted  in t h e  usual  way  4. As t he  K of gen- 
t a m i c i n  in  r a t s  is g iven  p rac t i ca l ly  on ly  b y  i ts  rena l  
exc re t ion  (see t h e  K va lue  a f t e r  b i l a t e r a l  n e p h r e c t o m y ) ,  
t h i s  va lue  m a y  be  r ega rded  as t he  r ena l  e l i m i n a t i o n  con- 
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