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The Role of Calc ium in the Negat ive  Inotropic  Effect of Lanthanum 
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Summary. L a n t h a n u m  reduces t he  ra te  of calcium fast  exchanging  processes, whereas  the  slowly exchanging  phase is 
no t  modified.  E x p e r i m e n t a l  d a t a  also conf i rm the  impor tance  of calc imn fast  exchanging  f rac t ion in regulat ing con- 
t ract i le  force of cardiac  muscle.  

The negat ive  inotropic  effect  b rough t  abou t  by  lan- 
t h a n u m  on guinea-pig and ra t  cardiac muscle has been 
re la ted to the  capac i ty  of the  cat ion to affect  the  release 
of cont rac t i le  d e p e n d e n t  calcium t-a. The analysis  of the  
quant i t i es  of ~sCa released f rom pre loaded organs foi- 
lowing exposure  to l a n t h a n u m  has  suggested t h a t  the  
displaced calcium derives f rom superficial ly located sites 2. 
These results,  however ,  should be in t e rp re t ed  wi th  
caut ion  because l a n t h a n u m  seems to have a less specific 
mechan i sm of act ion t h a n  t h a t  of a mere  calcium an- 
t agon ism at  the  m e m b r a n e  surface ~, 4. In fact, the  above- 
men t ioned  expe r imen t s  were carr ied out  by  wash-ou t  

>J 

- z 0 r) 
,5 -40[ 
*~g _F 0 ,-------C0ntroi  

. . . . . .  Lanthanum (50 pM) 

1'5 20 45 60rain 
Time 

J:Jg. 1. Time course of changes ia contracti le force produced by 
50 [~M lanthammt on spontaneously beating guinea-pig atria iso- 
metrically recorded. 5rean ~: SE. 
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Fig. 2. Effect of 50 (J.M Iantlmnum on total tissue Ca contellt and 
Ca exchangeable fraction in guinea-pig atria. 
Ca exchangeable fraction is given as ratio between the intracellular 
specific activity (SAt) and the extracellular specific activity (SAc). 
3Iean ~ SE. Number of determinations is given in brackets. 

t echniques  using brief t imes  of exposure  to l a n t h a n u m ;  
hence  t h e y  do no t  rule out  the  possibi l i ty  t h a t  l a n t h a n u m  
could also influence the  intracel lular  pool of exchangeable  
calcium. 

The p resen t  inves t iga t ions  were unde r t aken  in order  to 
inves t iga te  the  inf luence of l a n t h a n u m  on Ca t issue con- 
t e n t  and  on Ca t u rn o v e r  by  de te rmin ing  the  t ime course 
of Ca exchangeable  f ract ion which  allows de tec t ion  of 
changes  in the  fas t -exchanging  superficial  calcium and 
in the  pool of slow exchangeable  intracel lular  ca lc ium< 

1VIethods. Atr ia  of guinea-pig were p repa red  according 
to  the  m e t h o d  of HoDrrz  and  L/2LLMANN% The isolated 
spon taneous ly  bea t ing  at r ia  were incuba ted  in Tyrode  
solut ion composed  of: 136.8 m M  NaC1; 2.68 m M  KC1; 
1.36 m M  CaCI~; 0.59 m M  MgC12; 8.92 m M  NaHCOa; 
0.46 m M  NaH2PO4; 5.5 m M  glucose. The incubat ion  
med i u m was ma in t a ined  at  a cons t an t  t empe ra tu r e  of 
37 ~ and  aera ted  wi th  5% CO 2 in O 2. Contract i le  force 
was recorded by  means  of an isometr ic  tens ion  recording 
system.  

Tile atr ia  were equi l ibra ted  for 60 min  before the  ex- 
pe r imen t  was s ta r ted .  L a n t h a n u m  was added  to  give a 
final concen t ra t ion  of 50 FM;  asCaC12 at  the  concen t ra t ion  
of 0.1 FCi/ml. Ba th ing  med i u m was changed  every  30 min. 
Af ter  d i f ferent  t imes  of incubat ion  (5, 15, 30, 45 and 60 
rain) a t r ia  were removed,  d ipped  in cold ba th ing  fluid, 
b lo t t ed  on fi l ter  paper ,  weighed, and finally subjec ted  to  
a wet  ashing procedure  a t  200~ wi th  1:1 HNOa-HC104. 

For  each indiv idual  p repara t ion ,  b o t h  the  t issue cal- 
cram co n t en t  and  the  45Ca exchange  were measured  si- 
mul taneous ly .  The residue was dissolved in 0.1 N HCI: 
a l iquots  were t aken  for tile spec t rof luorometr ic  assay 
of Ca 7 and  for tile 45Ca rad ioassay  b y  l iquid scint i l la t ion 
count ing.  

The calcium exchangeable  f ract ion was calculated as 
the  ra t io  be tween  the  specific r ad ioac t iv i ty  ( cpm/~Eq  Ca) 
of the  t issue a n d  t h a t  of the  incuba t ion  medium,  tak ing  
into account  the  a m o u n t  of calcium and  rad ioac t iv i ty  
p resen t  in the  extracel lu lar  spaces. A size of 26% for the  
extracel lu lar  space was  used for t he  calculat ions b o t h  in 
control  and in t r e a t ed  prepara t ions ,  since extracel lular  
spaces de t e rmined  by  aH-inuline were no t  found to be 
di f ferent  in control  and  l a n t h a n u m  t r ea t ed  at r ia  (25.18 
• 2.2 and 26.77 ~ 3.7 respectively) .  Oxygen  consump-  

t ion was measured  in a W arb u rg  appa ra tus  using a 1:4 
suspension of mechanica l ly  minced  atria.  
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Results and discussion. The Table shows t h a t  metabol ic  
proper t ies  of myocard ia l  t issue were no t  modif ied a t  the  
l a n t h a n u m  concen t ra t ions  tes ted .  Therefore,  in all suc- 
cessive expe r imen t s  using spon taneous ly  bea t ing  atria,  
the  h ighes t  concen t ra t ion  of l a n t h a n u m  (50 ~.M) has been 
used. In  these  exper imen ta l  condit ions,  l a n t h a n u m  causes 
a s ignif icant  decrease in peak  tens ion : the  effect  is a l ready  
ev iden t  af ter  5 min, reaches the  m a x i m u m  (about  30% 
diminut ion)  af ter  30 min, and remains  prac t ica l ly  con- 
s t a n t  t he rea f t e r  (Figure 1). Since l a n t h a n u m  does no t  
modi fy  metabol ic  proper t ies  of cardiac muscle,  i t  can be 
excluded t h a t  the  deve lopmen t  of the  h y p o d y n a m i c  s ta te  
was due to  a lack of el~ergy. 

Effect of different concentrations of lanthaimm on the oxygen con- 
sumption in guinea-pig heart muscle 

Treatment Concen- ()~ consumption �9 P 
tration ([zl/min/g tissue) 

(12) - 2 . 2 9  • 0.06 - 
L a n t h a n u m  (12) 5 2.39 z{_ 0.04 n . s .  
L a n t h a n u m  (12) 50 2.28 =[ 0.05 z~. s. 

Mean ~ SE.  
N u m b e r  of d e t e r m i n a t i o n s  is g i v e n  in b r a c k e t s .  
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The inves t iga t ion  of calcium d is t r ibu t ion  in isolated 
at r ia  af ter  each incuba t ion  per iod has  shown t h a t  no 
differences exis t  be tween  control  and l a n t h a n u m - t r e a t e d  
p repara t ions  (Figure 2). The mean  to ta l  Ca co n t en t  of 
control  a t r ia  was 6.69 • 0.30 7/100 mg fresh t issue and  
6.59 • 0.18 in a t r ia  exposed to l an thanum.  These resul ts  
d e m o n s t r a t e  t h a t  l a n t h a n u m  does no t  produce  any  modi-  
f icat ion of to ta l  t issue calcium con ten t ;  therefore ,  it  can 
be concluded t h a t  changes  in Ca con ten t  are no t  respon-  
sible for the  decline in peak  tension.  Figure 2 also depicts. 
the  ~sCa exchange  curves.  As shown in this  graph,  the  size 
of to ta l  exchangeable  f rac t ion was no t  s ignif icant ly  dif- 
fe rent  in col~trols and  l a n t h a n u m - t r e a t e d  a t r ia  (69.9 • 
4.1 and  66.6 -4- 1.9 respectively) .  On the  cont rary ,  a 
considerable  difference was found in the  ra te  of exchange  
be tween  control  and  t r ea ted  atria.  In  fact, in the  former  
group equi l ibr ium was a t t a ined  af ter  30 to  45 min,  where-  
as in l a n t h a n u m - t r e a t e d  a t r ia  calcium exchanges  pro-  
ceeded cons iderably  slower, reaching equi l ibr ium in abou t  
60 mill. 

For  each of the  curves  ob ta ined  it was possible, ac- 
cording to CARRIER et  al. 5, to d is t inguish 2 componen t s :  
an early phase  of fas t  exchanging  processes, and a second 
phase  of slowly exchanging  processes.  The fast  phase  of 
the  calcium exchanging  curve is considered to represen t  
calcium located in m e m b r a n e o u s  s t ruc tures  facing the  
extracel lular  space 5, whereas  the  slowly exchanging  phase  
p ro b ab l y  represen ts  intracel lular  m e m b r a n e - b o u n d  cal- 
cium 8. L a n t h a n u m  signif icant ly  decreases the  ra te  of the  
former  phase,  whereas  the  second one seems no t  to be 
affected.  Therefore,  it  can be concluded t h a t  l a n t h a n u m  
inhibi ts  t r a n s m e m b r a n e  calcium m o v e m e n t s  and seems 
no t  to affect  the  in t racel lular  calcium c o m p a r t m e n t .  

This inves t iga t ion  also confirms t h a t  the  fast  exchang-  
ing c o m p a r t m e n t  is c o r r e l a t e d  to the  contract i le  force 
developed b y  hea r t  muscle.  

The Effect of O x i n e - 5 - S u l p h o n i c  Acid on the Hepatic  D r u g  M e t a b o l i s m  in the Rat 
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Summary. Oxine-5-sulphonic  acid inhibi ts  the  me tabo l i sm of aminopyr ine  in the  ra t  l iver in vitro.  The character is t ics  of 
th is  inhibi t ion vary  according to  whe the r  the  oxidat ive  N - d e m e t h y l a t i o n  of the  subs t ra te  is de te rmined  by  the  for- 
ma t ion  of the  metabol i te  4 -aminoan t ipyr ine  or by  the  p roduc t ion  of formaldehyde .  

Recen t  inves t iga t ions  have  indica ted  t h a t  cer ta in  qui- 
noline de r iva tes  are p o t e n t  inhibi tors  of the  d rug-meta -  
bolizing enzyme sys tems  of liver microsomes.  E t h o x y -  
quirt was shown to be a compe t i t ive  inhibi tor  of the  ra t  
hepa t ic  microsomal  b iphenyl -4 -hydroxylase  and of 
e t h y l m o r p h i n e - N - d e m e t h y l a s e  in vi t ro  ~; in addi t ion,  the  
g lucuron ida t ion  of p -n i t ropheno l  and 4-methylumbel l i -  
ferone was inhibi ted  by  oxine (8-hydroxyquinol ine)  in 
enzyme prepara t ions  also ob ta ined  f rom ra t  l iver micro- 
somes 3. 

The p resen t  paper  concerns  the  influence of the  oxine- 
5-sulphonic acid (OSA) on the  hepa t ic  microsomal  drug 
me tabo l i sm in vitro.  

Methods. Male W'istar rats,  weighing be tween  180 and 
220 g, were used in all the  exper iments .  The animals  were 
exsanguina ted ,  t h e n  the  livers were perfused wi th  cold 
1.15% KC1 and  removed.  The t issue was homogenized  in 
3 volume of ice-cold 1.15% KC1, using a P o t t e r - E l v e h j e m  
homogenizer  coupled wi th  a moto r -d r iven  pestle.  The 

homogena t e s  were cent r i fuged at  10,800 g for 20 rain to 
remove  cell debris, nuclei and mi tochondr ia .  Af ter  dis- 
carding the  f loat ing fat  layer, the  10,800 g s u p e r n a t a n t  
fract ion was fur ther  cent r i fuged for 90 min at  105,000 g 
using a Beckman  L5-50 ul t racentr i fuge.  The resul t ing 
s u p e r n a t a n t  f ract ion was collected and the  microsomal  
pellet  r e suspended  in 1.15% KCI. Pro te in  concen t ra t ion  
was de t e rmined  according to the  LOWRY ~ procedure  
using bovine serum a lbumin  as the  s t andard .  The micro- 
somes were di iuted to a concen t ra t ion  of 3 mg of p ro te in /  
ml and the  microsomal  suspension was then  r ecombined  
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