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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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s t a n t  of gen tamic in .  T he  K va lue  of g e n t a m i c i n  m a y  
the re fo re  be  t a k e n  as t he  s um  of t h e  m e a n  va lue  of 
e l i m i n a t i o n  c o n s t a n t  of e a c h  n e p h r o n  (k). I f  we deno te  
t h e  n u m b e r  of f unc t i on i ng  n e p h r o n s  as N, t h i s  a s s u m p t i o n  
m a y  be  expressed  b y  t h e  fol lowing a q u a t i o n :  

K = N x k  (2) 

The  p r e s e n t  f ind ings  ind ica te  t h a t  c o m p e n s a t o r y  h y p e r -  
t r o p h y  in a d u l t  r a t s  is n o t  a t t e n d e d  b y  a n  increase  in N ~. 
I f  we p r e s u m e  t h a t ,  in  n o r m a l  condi t ions ,  t he re  is a d i rec t  

Pharmacokinetic parameters of gentamicin in rats with reduced 
renal parenchyma 

( K W - E )  x K b t0.5o kR /k~  a 

IOO/KW" (h :) (h) - 

With both kidneys 
(normal rats) 100 1.29 0.52 1.00 

After unilateral nephrectomy 50 1.26 0.55 1.95 

After unilateral nephrectomy 
and resection of proximal pole 
of second kidney 37 0.87 0.80 1.81 

After unilateral nephrectomy 
and resection of proximal and 
distal poles of second kidney 22 0.49 1.41 1.73 

After bilateral nephrectomy 0 0.032 e 22.00 e -  

See formula 1; b elimination constant; o half-life; a see formula 
3; e 20 h after bilateral nephrectomy. Number of animals in all 
groups was not less than 25. 

r e l a t i on  b e t w e e n  K W  a n d  N, changes  in k a f t e r  r e d u c t i o n  
of r ena l  p a r e n c h y m a  m a y  be  ca lcu la ted  accord ing  to t h e  
fo rmu la  : 

k~ KR KW 
- -  x -  (3) 

k ~  K ~  K W  - E 

where  KR a n d  k x  = e l i m i n a t i o n  c o n s t a n t  per  n e p h r o n  in 
r educed  a n d  in n o r m a l  r ena l  p a r e n c h y m a ,  respect ive ly .  
KR a n d  K x  = e l im ina t i on  c o n s t a n t  a f te r  r e d u c t i o n  of 
r ena l  p a r e n c h y m a  and  u n d e r  n o r m a l  condi t ions ,  respec-  
t ive ly .  
Results. The  resu l t s  o b t a i n e d  are  s u m m a r i z e d  in t h e  
tab le .  The  r e d u c t i o n  of t h e  n u m b e r  of n e p h r o n s  to  50% 
caused  no  changes  in K of gen tamic in ,  as c o m p a r e d  w i t h  
h e a l t h y  an imals .  I f  t h e  r e d u c t i o n  of p was more  t h a n  
50% of t he  n o r m a l  value ,  t h e  IZ va lue  decreased  in l inea r  
re la t ion  to  p (see figure).  Ca lcu la ted  kR/k• showed  t he  
va lue  of e l im ina t i on  c o n s t a n t  pe r  n e p h r o n  for g e n t a m i c i n  
in res idua l  n e p h r o n s  to be  1.73-1.95 t imes  h igher  t h a n  in 
n o r m a l  neph rons .  I n  o t h e r  words,  t he  e l imina t ion  con-  
s t a n t  of g e n t a m i c i n  pe r  n e p h r o n  u n d e r  these  cond i t i ons  
a p p r o x i m a t e l y  doubled .  
Discussion. The  resu l t s  b a s e d  on  t h e  r ena l  e l im ina t i on  of 
g e n t a m i c i n  ind ica t e  t h a t  t h e  r e d u c t i o n  of t he  n u m b 0 r  of 
f u n c t i o n i n g  n e p h r o n s  to  50% of t h e  n o r m a l  va lue  was 
ful ly  c o m p e n s a t e d  b y  t he  res idua l  nephrons .  Calcula t ions  
of t he  e l i m i n a t i o n  c o n s t a n t  pe r  res idua l  n e p h r o n  ind ica t e  
t h a t  t he  increase  of g e n t a m i c i n  e l im ina t i on  per  n e p h r o n  
Call be  m a x i m a l l y  doubled .  The  m e c h a n i s m  u n d e r l y i n g  
t he  increase  of g e n t a m i c i n  e l i m i n a t i o n  b y  re s idua l  
n e p h r o n s  c a n n o t  be  e x p l a i n e d  on  t h e  basis  of t he se  
expe r imen t s .  Theore t i ca l ly ,  t he  increase  in g lomeru la r  
f i l t r a t i on  r a t e  a n d  t he  changes  in t u b u l a r  t r a n s p o r t  of 
g e n t a m i c i n  shou ld  be  t a k e n  in account .  
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Summary. N - m e t h a n e s u l f o n y l  16-phenoxy-co- te t ranor  PGE~ is a p r o s t a g l a n d i n  ana log  which  is m a r k e d l y  more  t i ssue  
se lec t ive  t h a n  P G E  2. Th i s  c o m p o u n d  is 10-30 t i m e s  more  p o t e n t  t h a n  P G E  2 in  a n i m a l  mode l s  wh ich  are cons idered  
r e l e v a n t  to  a n t i f e r t i l i t y  effects  in  h u m a n s .  I n  pha r maco log i ca l  t es t s  w h i c h  a re  be l ieved to  be  p red i c t i ve  for side effects  
in  h u m a n s ,  t h e  c o m p o u n d  ha s  p o t e n c y  e i the r  equa l  to  or  less t h a n  t h a t  of P G E  v 

A c h i e v e m e n t  of t i ssue  se lec t iv i ty  a n d  me tabo l i c  s t a b i l i t y  
are  i m p o r t a n t  r e q u i r e m e n t s  for t he  r ea l i za t ion  of t he  
p o t e n t i a l  t h e r a p e u t i c  usefulness  of p r o s t a g l a n d i n s  1, 2. To 
t h i s  end,  one l ine of r e sea rch  pu r s ued  in our  l abora to r i e s  
ha s  b e e n  t h e  mod i f i ca t i on  of t he  c a r b o x y l  t e r m i n u s  of t he  
p r o s t a g l a n d i n s .  These  s tud ies  h a v e  s h o w n  t h a t  r ep lac ing  
t he  c a r b o x y l  g roup  in PGE~ b y  a m e t h y l s u l f o n y l  car-  
b o x a m i d o  g roup  resu l t s  in  t h e  comple t e  r e t e n t i o n  of 
u t e r i n e  s m o o t h  musc le  s t i m u l a n t  a c t i v i t y ,  whi le  o t h e r  
PGE~-l ike  effects  are  m a r k e d l y  d imin i shed .  Pa ra l l e l  in- 
v e s t i g a t i o n s  h a v e  e s t ab l i shed  t h a t  a p p r o p r i a t e  a l t e r a t i o n s  
in  t h e  ~o-chain of p r o s t a g l a n d i n s  g r ea t l y  af fec t  po t ency .  
Th i s  r e p o r t  descr ibes  t h e  r e l e v a n t  p rope r t i e s  of a P G E ,  
ana log  modi f i ed  in b o t h  t h e  ~- a n d  ~o-chain, w h i c h  ap-  
pea r s  to  fulfill  t h e  c r i t e r i a  of a p o t e n t i a l l y  useful  a g e n t  for  
f e r t i l i t y  con t ro l  in  h u m a n s ,  ba sed  on  i ts  a b o r t i f a c i e n t  
p o t e n c y ,  m e t a b o l i c  s t ab i l i ty ,  a n d  se lec t iv i ty  of ac t ion .  

The  c o m p o u n d ,  N - m e t h a n e s u l f o n y l  16-phenoxy-co- te t ra-  
no r  P G E  2 c a r b o x a m i d e ,  CP-34,089 (ZK 57 671), is a whi te ,  
c rys ta l l ine  powder ,  m e l t i n g  a t  78.5-80~ w h i c h  is 
spa r ing ly  soluble  in  w a t e r  (0.5 mg/ml)  a n d  read i ly  soluble  
in  e t h a n o l  ( >  100 mg/ml) .  
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CP-34,089 (ZK 57 671) 

The  a n t i f e r t i l i t y  effects of CP-34, 089 were c o m p a r e d  w i t h  
those  of P G E  2 in 3 e x p e r i m e n t a l  models  (rat,  guinea-pig ,  
a n d  rhesus  monkey) ,  w h i c h  d i s t i ngu i sh  b e t w e e n  lu teo-  


