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ear ly  as 15 m i n  a f t e r  i n t r a p e r i t o n e a l  in jec t ion ,  more  t h a n  
90% of t he  a c t i v i t y  in  t he  s e rum was found  to be  p r e sen t  
as free M T X  e x c e p t  in  t h e  case of t h e  d i e t h y l  ester ,  for  
wh ich  hydro lys i s  was  81% comple t e  a t  t h i s  t ime.  A t  t he  
l a t e r  t imes ,  more  t h a n  99% of t h e  s e r u m  M T X  a c t i v i t y '  
was  p r e sen t  as t h e  noI~-esterified p a r e n t  con lpound .  

Discussion. These  s tud ies  i nd i ca t e  t h a t  whi le  d i -n -a lky l  
es ters  of M T X  e x h i b i t  s ign i f ican t  a n t i t u m o r  a c t i v i t y  in  
t he  mouse,  t h i s  a c t i v i t y  is due to r ap id  hydro lys i s  to  t h e  
p a r e n t  drug.  A s imi la r  conclus ion  was r eached  b y  EISEN- 
FELl) e t a l .  s in  s tud ies  w i t h  t h e  d i m e t h y l  es ter  of MTX.  
E x t e n s i o n  of these  s tud ies  to  o the r  m a m m a l i a n  species 
would  h o w e v e r  be  of i n t e r e s t :  c o m p a r a t i v e  s tud ies  h a v e  
i nd i ca t ed  t h a t  p l a s m a  es terase  levels in  t h e  m o u s e  are 
s ign i f i can t ly  h ighe r  t h a n  in la rger  species such  a s  monkey ,  
dog, and  mail6, and  t he  poss ib i l i ty  the re fore  exis ts  t h a t  in 
t h e  l a t t e r  species t he  es ters  would  pers i s t  for a suff ic ient  
l e n g t h  of  t i m e  to r each  t u m o r  s i tes  inaccess ib le  to  t he  
l ip id - inso lub le  p a r e n t  drug.  R e p l a c e m e n t  of t h e  es ter  
groups  of t h e  p r e sen t  series w i t h  chemica l  s t r u c t u r e s  
h a v i n g  e q u i v a l e n t  l ip id  solubi l i ty ,  b u t  r e s i s t an t  to  
biological  hydro lys i s ,  would  also a p p e a r  to  offer p romise  7. 

R~sumd. L ' a c t i o n  b ioIogique  de 6 es ters  l iposolubles  
d i -n -a lky le  de la  m 6 t h o t r e x a t e  (MTX) a ~t6 compar6e  
celle du compos6 n o n  est6rifi6. E n  t a n t  q u ' i n h i b i t e u r s  de la 
r6duc ta se  d ihyd ro fo l a t e  de cellules leuc6miques  L1210 de 

la souris, les es ters  on t  6t6 moins  efficaces que !a MTX.  
I n  vivo,  los esters  d ia lkyles  o n t  eu une  ac t ion  6gale ~ celle 
de  la  M T X ,  en p r o l o n g e a n t  la  su rv ie  des  souris  inocui6es 
p a r  l ' i n j e c t i on  de cellules leuc6miques  L1210. Pu i sque  los 
es ters  son t  r a p i d e m e n t  hydro lys6s  in  v i v o  on  conc lu t  que  
Fac t ion  a n t i t u m e u r  chez la souris  est  due k la l ib6 ra t ion  
de la MTX.  
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The Effect of Quinidine bis-(7-Theophylline Acetate) on the Isolated Papillary Muscle 
of the Rabbit Heart 

I n  t he  p rev ious  papers ,  a c o m b i n a t i o n  of d i p h e n h y d r -  
a m i n e  a n d  t h e o p h y l l i n e  ( d i m e n h y d r i n a t e )  was  found  to 
h a v e  a s ign i f ican t  a n t i a r r h y t h m i c  ac t ion  1, 2 w i t h  none  of 
t he  undes i r ab le  effects of d i p h e n h y d r a m i n e  a lone 3. These  
o b s e r v a t i o n  caused t h e  a u t h o r s  of t he  p re sen t  commin ica -  
t i on  to i nves t i ga t e  t h e  p roper t i e s  of a chemica l  combina -  
t i on  of t h e o p h y l l i n e  a n d  qu in id ine  r s. 

Methods. Quin id ine  bis-(7-theophylline ace ta te )  (QTA) 
has  been  o b t a i n e d  b y  re f lux ing  qu in id ine  (0.01M) a n d  
theophy l l ine -7 -ace t i c  acid (0 .02M) in e t h a n o l  solut ion.  
Af te r  r ec rys t a l l i s a t i on  f rom e thanol ,  i t  me l t ed  a t  201-  
203~ lit. m.p.  be ing  203-207~ 

The  e x p e r i m e n t s  were pe r fo rmed  on t he  pap i l l a ry  
muscles  i so la ted  f rom t he  r i g h t  ven t r i c l e  of t he  r a b b i t  
hea r t ,  pe r fused  With o x y g e n a t e d  w a r m  (35~ T y r o d e ' s  
solut ion.  The  p r e p a r a t i o n s  were d r i v e n  w i t h  r ec tangu la r ,  
doub le  t h r e s h o l d  pulses  a t  a r a t e  of I Hz. The  e lectr ical  
a c t i v i t y  w a s  recorded  b y  m e a n s  of i n t r ace l lu l a r  micro-  
electrodes,  a n d  t he  c o n t r a c t i o n s  of t h e  p r e p a r a t i o n s  w i t h  
a t r a n s d u c e r  RCA 5734. T he  record ings  were t a k e n  before  
a n d  10-15 ra in  a f te r  a d m i n i s t r a t i o n  of QTA in a concen t r a -  
t i on  of 5 m g •  1-1. 

Results and discussion. The  resu l t s  are shown  in t h e  
Tab le  a n d  t he  Figure.  As resu l t s  f rom Tab le  a n d  Figure ,  
QTA prac t i ca l ly  does no t  affect  e i t he r  t h e  a m p l i t u d e  of 
t he  r e s t ing  and  ac t ion  p o t e n t i a l  or t he  r ap id  u p s t r o k e  
in t he  . ven t r i cu la r  fibres. Thus ,  i t  c a n n o t  cause  a n y  
s ign i f ican t  change  in t he  ve loc i ty  of t he  impulses  p ropaga -  
t ion.  On t he  con t r a ry ,  qu in id ine  a lone m a r k e d l y  slows 
down  b o t h  t he  r ap id  u p s t r o k e  a n d  t h e  ve loc i ty  of pro-  
pagat ionT-% P r o l o n g a t i o n  of t h e  r e f r a c t o r y  per iod  a f t e r  
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Investigated parameters in control conditions and after QTA administration 

Resting potential Action potential Effective Mechanograms 

(mV) Anlplitude Duration of Duration of AP refractory period Amplitude Duration 
(mV) phase 0 (msec) period (msec) (%) (msee) 

(msee) 

Control 87 i 6.3 123 ~= 8,5 1.9 4. 0.08 220 -4- 16.7 170 =L 12.5 100 300 4. 10.6 

QTA (5 mg]l 90 4. 4.1 121 ~ 5.5 1.9 4. 0.1 310 -t- 21.2 280 4. 17.2 98 4- 11.8 380 :t: 15.5 
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]Effect of QT A on the rabbit  papil lary muscle. Lower row, control 
records; upper row, 10 min after QTA administration. A, D, action 
potential and mechanogram; 13 and E, rapid upstroke of the action 
potential; C and F, effective refractory period. Time calibration: 
A, C, D, F: 500 msee;- B, E: 10 msec. 

quinidine 9, ~ and QTA adminis t ra t ion  is similar. Fur ther -  
more,  QTA has prac t ica l ly  no nega t ive  inotropic effect, 
while quinidine alone causes a significant  decrease of the  
contract i l i ty .  

Theoret ical  explana t ion  :of the  act ion of QTA is at  
present  impossible,, b~cause the  essential  mechanisms of 
quinidine act ion are so far unknown.  Theophyl l ine  has 
been found to increase the  cMlular level of the  cycl ic-AMP 

as a result  of the  inhibi t ion of phophodies terase  ac t iv i ty  ~. 
I t  is possible t h a t  the  act ion of QTA is due to the  inter-  
ference wi th  the  proper t ies  of quinidine and cyclic-AMP. 

Regardless  of the  theoret ica l  considerations,  i t  seems 
i m p o r t a n t  t ha t  chemical  combinat ions  of some ant i -  
a r rhy thmic  drugs wi th  theophyl l ine  have  be t te r  prop- 
erties t han  those substances by  themselves.  Eva lua t ion  
of the  act ion of some other  combinat ions  of the  anti-  
a r rhy thmic  drugs wi th  theophyl l ine  or o ther  inhibi tors  of 
phosphodiesterase m a y  be useful. 

Zusammen/assung. Untersuchungen  fiber die Akt ion 
des Chinidin bis-(7-theophyllin acetat)  auf den isolierten 
Pappi la rmuskel  beweisen, dass die Substanz die Ver- 
lgngerung der Repolarisat ion,  der Refraktgrphase ,  als 
auch der Kon t rak t ionsdauer  bewirkt .  Ampl i tude  des 
Ruhe-  und Aktionspotent ia ls ,  Verlauf  der Depolar iza t ion 
und die iContrakt ionskraf t  bleiben prakt i sch  unbeein-  
flusst. 
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Interaction of Cocaine and Iproniazid on the Ha-Norepinephrine Uptake Mechanism on 
Isolated Strip .Ventricle of  Frog Heart 

The catecho!amines  uptal~e mechan ism by  sympathe t ic  
nerves of isolated frog vent r ic le  differs in some aspects 
wi th  the  ca techolamines  up take  mechanism by  adrenergic 
nerves of isolated a t r ium of guinea-pig 1, 3. In  a previous 
paper  3 we have  repor ted  tha t  the  po ten t ia t ion  by  cocaine 
of the  inotropic response to epinephrine and norepine- 
phr ine  on isolated frog v e n t r i c l e w a s  2,5-fold, while on 
isolated guinea-pig left  a t r ium it  was 30-fold. This fact  
p rompted  us t o  th ink  of a different  abi l i ty  of the  blockade 
by  cocaine of catecholamines  up take  on the  isolated frog 
ventr ic le  wi th  respect  to the  isolated a t r ium of the  guinea- 
pig. Ill  the  present  work we have  s tudied the  blockade by 
cocaine of the  I Ia-norepinephrine (H3-NE) uptake  on the  
isolated ventr ic le  of the  frog. 

On the  o ther  hand, i t  is established tha t  iproniazid 
(IPN) inhibi ts  monoamineoxidase  and avoids the  intra-  
neuronal  deamina t ion  of catecholamines  by  these enzymes ; 
so tha t  the  norepinephrine and epinephrine uptake  and 
re tent ion  by isolated a t r ium of the  guinea-pig is grea t ly  
increased ~, s. In  this paper  the  behavior  of the  I P N  wi th  
re la t ion to the  Ha-NE up take  and re ten t ion  by  the  iso- 
la ted  frog ventr ic le  has also been studied. 

Methods. Ventricles" of frog (Rana pipiens) were pre- 
pared and mounted  as previous ly  described by  FURCH- 
GOTT et al. 6 for isolated a t r ium of guinea-pig. Ventricles 
were suspended in an  orgall  b a t h  conta ining 20 ml  of regu= 
lar Ringer  solution of the  following composi t ion (expressed 
in raM) : NaC1, 103.4; KC1, 1.013; CaC12, 0.9009; CO3HNa, 
1.851, conta ining 10 -5 g /ml  of e thylene d iaminete t raace t ic  
acid (EDTA).  A mix tu re  of 95% O, and 5% CO~ was bubb-  
led through the  ba th ing  solution. All prepara t ions  were 
electr ically dr iven at  a f requency of 30 beats  rain. Ventr ic-  

les were a t t ached  to force-displacement  t ransducer  (Grass 
model  F T  03), and mechanica l  ac t iv i ty  was recorded by  
means  of a Grass polygraph.  Each  ventr ic le  was subjected 
to a rest ing tension of 1 g. Under  the i r  respect ive  condi- 
t ions, halves were then  incuba ted  wi th  5 ng /ml  of D, L- 
H a N E  for 5 miI~, and then  thoroughly  w~shed. 4 addi t ional  
washes were g iven over  the  subsequent  40 min  period, a t  
the  end of which the  halves  were r emoved  for analysis of 
radioact iv i ty .  All prepara t ions  were performed at  room 
tempera ture .  

The  ca techolamine  ex t rac t ion  was per formed according 
to the  method  of ANTON and SAYRE ~ and rad ioac t iv i ty  
was counted in a Nuclear  Chicago Liquid  Scint i l la t ion 
Spec t rometer  model  725. All samples were corrected for 
quenching wi th  an au tomat ic  ex terna l  reference s tandard.  
Under  our working conditions,  the  r ad ioac t iv i ty  present  
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