
532 Specialia EXPERIENTIA 30/5 

Results and discussion. As shown  ill Tab le  I, c y s t a m i n e  
p r e v e n t s  t he  po lysomal  d i saggrega t ion  caused  b y  t he  i.p, 
a d m i n i s t r a t i o n  of CCI~. As can  be  observed,  c y s t a m i n e  
largely  p r e v e n t s  t h e  po lysomal  d i saggrega t ion  w h e n  
a d m i n i s t e r e d  a t  t h e  doses of 20, 40 and  100 rag/100 g 
b o d y  wt.  ( P  < 0.001 in respec t  to  controls) .  A t  t he  doses 
of 5 and  10 rag/100 g b o d y  wt,  c y s t a m i n e  did  no t  p ro t ec t  
s ignif icant ly .  

The  p r e v e n t i v e  effect  of c y s t a m i n e  is shown also in t he  
Figure,  where  we h a v e  r epo r t ed  t he  po lysomal  p a t t e r n s  of 
a single e~pe r imen t .  

As shown  in Tab le  I I  w h e n  c y s t a m i n e  is g iven  2 and  
12 h before  CC14, a t  t h e  dose of 60 rag/100 g b o d y  wt.  i t  
c lear ly p r e v e n t s  CC1,-induced po lysomal  d i saggrega t ion  
(P % 0.001). 
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Sedimentation 

Sedimentation patterns of liver polysomes from a rat treated with 
CC14 (A) and from a rat pretreated with eystamine (100 mg/100 g 
body wt.) and poisoned by CC14 (B). 

At  16 and  24 h c y s t a m i n e  p r e t r e a t m e n t  d id  n o t  
s ign i f i can t ly  p r e v e n t  CC14-induced po lysomal  disaggrega-  
t ion.  

Our  f ind ings  t h a t  c y s t a m i n e  i nh ib i t s  CC14-induced 
po lysomal  d i saggrega t ion  are in  accordance  w i t h  resu l t s  
of CASTRO et  al. ~, ~, howeve r  our  resu l t s  do no t  show how 
c y s t a m i n e  could act .  Since t he  d a m a g e  of po ly r ibosomes  
caused  b y  CCI~ ha s  been  cor re la ted  to free rad ica l s  a r i s ing  
d u r i n g  t h e  h o m o l y t i c  scission of CC14% t h e  p r o t e c t i v e  
effect  of c y s t a m i n e  m a y  be a t t r i b u t e d  to  t h e  i n h i b i t i o n  of 
CC14-activation to free radicals ,  as also sugges ted  b y  
CASTRO et  al. ~, 8 Th i s  m e c h a n i s m  could be  m e d i a t e d  b y  
i n h i b i t i o n  of t he  d r u g - m e t a b o l i z i n g  e n z y m e  sys t em t h a t  
me tabo l i zes  CC14 a n d / o r  b y  an  i i~hibit ion of mic rosomal  
l ip id  pe rox ida t ion ,  t h a t  could be  respons ib le  for t he  
po ly r ibosomes  damage ,  a l t h o u g h  th i s  las t  m e c h a n i s m  is 
unl ikely ,  s ince i t  has  beeI1 shown  t h a t  c y s t a m i n e  does no t  
p r e v e n t  t he  increase  in mic rosoma l  l ip id  p e r o x i d a t i o n  
caused b y  CCI~2. F u r t h e r  s tud ies  are the re fo re  necessa ry  
to  o b t a i n  a b e t t e r  u n d e r s t a n d i n g  of t h i s  p rob lem.  

Riassunto. I1 p r e t r a t t a m e n t o  di r a t t i  con c i s t a m i n a  
impedisce  la d isaggregaz ione  dei  po l i somi  di  l ega to  i n d o t t a  
dal  t e t r ac lo ru ro  di  carbonio.  
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E f f e c t  of  P G E  2 o n  t h e  T u r n o v e r  of  C a l c i u m  i n  R a t  

I t  has  been  d e m o n s t r a t e d  on  several  muscle  p repa ra -  
t ions  t h a t  p r o s t a g l a n d i n s  (PGs) affect  t he  t u r n o v e r  of 
cel lular  ca lc ium l-s. However ,  i t  has  no t  ye t  been  clar if ied 
w h e t h e r  PGs  ac t  p r i m a r i l y  on t he  ca lc ium t r a n s m e m b r a n e  
f lux or on  t he  release of ca lc ium f rom in t race l lu la r  s torage  
si tes;  t he  f i rs t  process  seems to be  i m p o r t a n t  in  t he  slow- 
c o n t r a c t i n g  s m o o t h  muscle,  t he  second one in t he  rap id-  
c o n t r a c t i n g  card iac  and  ske le ta l  muscles  9--14. 

The  p r e sen t  i nves t iga t ions  h a v e  been  u n d e r t a k e n  on r a t  
u t e rus  in order  to  c lar i fy  t he  si te  of ac t ion  of PGs  on t he  
t u r n o v e r  of ca lc ium i~l s m o o t h  muscles ;  for th i s  purpose  
t he  e x t e n t  of t he  in t r ace l lu la r  exchangeab le  ca lc ium and  
t he  w a s h - o u t  curves  of t he  ion h a v e  been  inves t iga ted .  
P G E  2 has  been  used because  i t  does no t  induce  t a c h y -  
phy l ax i s  15, ~6 

Methods. The  m e c h a n i c a l  s t i l l s t and  of r a t  u t e rus  has  
been  o b t a i n e d  in e s t r ogen - t r ea t ed  ova r i ec tomized  ani-  
mals  ; t h e  o rgans  were i n c u b a t e d  in Krebs  so lu t ion  con ta in -  

Table I. Effect of PGEs (90 min contact) on the cellular calcium con- 
tent of rat uterus 

Treatment No. of Ca(~Eq/g fresh tissue) P 
determinations 

-- 11 2.89 ~c 0.38 -- 
PGE 2 12 2.78 ~2 0.33 >0.80 

U t e r u s  

ing 0,69 mM Ca ++ a t  32~ and  p H  7.4; t he  b a t h i n g  f lu id  
was ae ra t ed  w i t h  5% CO 2 in O~. PGE~ (k indly  suppl ied  
b y  U p j o h n  Co. Ka lamazoo)  was used a t  t he  c o n c e n t r a t i o n  
of 0.1 ~g/ml,  ~sCaCle a t  t he  c o n c e n t r a t i o n  of 0.1 ~C/ml.  
E x t r a c e l l u l a r  spaces h a v e  been  d e t e r m i n e d  w i t h  an  inu l ine  
m e t h o d  17: no differences  were found  in con t ro l s  and  in 
P G E  2 c o n t r a c t e d  u te r i  (43.43 ~ 2 .38% and  42.46 ~ 1 .76% 
respect ively) .  

E v a l u a t i o n  of e x c h a n g e a b l e  calc ium.  U te r i  i n c u b a t e d  in 
label led  Krebs  so lu t ion  were w i t h d r a w n  a f t e r  d i f fe rent  
t imes  of i n c u b a t i o n  (5, 15, 30, 45, 60, 90 min) ,  d ipped  in 
cold b a t h i n g  fluid, b lo t t ed  on  f i l te r  p a p e r  a n d  h e a t e d  a t  
200~ w i t h  HNO~-HC104 1 :1 ;  t he  res idue  was dissolved 
in 0,1 N HC1 a n d  used for t i le d e t e r m i n a t i o n  of t o t a l  
ca lc ium b y  a t o m i c  a b s o r p t i o n  spec tome t ry ,  a n d  for t he  
r ad ioassay  b y  l iquid  sc in t i l l a t ion  count ing .  The  pe rcen t  
of i n t r ace l lu l a r  exchangeab le  ca lc ium was ca lcu la ted  as t he  
ra t io  be tween  t he  specific r a d i o a c t i v i t y  ( c p m / ~ E q  Ca) of 
t he  o rgan  a n d  of t he  b a t h i n g  fluid, t a k i n g  in to  accoun t  
the  a m o u n t  of ca lc ium and  of r a d i o a c t i v i t y  p r e sen t  in  t h e  
ex t race l lu la r  spaces. 

W a s h - o u t  curves.  Af te r  60 rain  i n c u b a t i o n  in label led 
Krebs  solut ion,  t he  w a s h - o u t  curves  were p e r f o r m e d  b y  
chang ing  t he  b a t h i n g  f luid (con ta in ing  or no t  t he  usual  
dose of PGEy) a f te r  2, 4, 6, 8, 10, 15, 30, 45, 75, 90 rain.  
A sample  was t a k e n  a t  each  t i m e  fo rad ioassay .  Differ-  
ences be tween  con t ro l  and  PGEy- t r ea t ed  o rgans  h a v e  
been  e v a l u a t e d  b y  t he  D u n c a n ' s  tes t .  

Results and discussion. The  inf luence  of P G E  2 on t h e  
ca lc ium e x c h a n g e a b i l i t y  in  r a t  u t e rus  is s h w o n  in F igure  
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Table II. Effect of PGE~ on the wash-out of radioactivity from Ca 4~- 
loaded rat uterus 

Time (min) Released Ca ~ P 

Control PGE 2 

2 3467.0 ~: 314.2 6166.0 ~: 585.6 <0.05 
4 ~230.0 :f- 103.3 1950.0 ~: 109.5 <0.05 
6 891.3 :~: 81.2 832.0 ~: 78.7 n.s. 
8 645.7 =~ 65.6 832.0 -b 79.8 n.s. 

10 467.7 ~: 44.2 660.7 4- 65.3 n.s. 
15 331.1 :J- 37.3 436.5 ~: 62.8 n.s. 
30 186.2 :~ 19.2 195.5 :~ 18.3 n.s. 
45 117.5 • 10.1 117.5 • 9.4 n.s. 
60 42.7 =L 7.4 104.7 • 10.3 <0.02 
75 39.8 • 5.9 77.6 -t= 6.9 <0.05 
90 30.9 • 4.8 70.8 ~: 10.3 <0.05 

Total released 21409 -~ 631.2 31548 • 740.5 <0.01 
Ca ~ cpnl 

Figures are the average of 12 experiments and are expressed as epm 
per 100 mg fresh tissue/mir~ o~ time interval. Significance has been 
evaluated by the Duncan's  test. 
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P ~:0.02 <0.05 ):0.05 < 0.001 <0.05 

Fig. 1. Effect of PGEe on the exchangeable calcium in rat uterus. 
Figures are given as ratio between the intracelIular specific activity 
(SAI) and the extracelluar specific activity (SAc). Number  of deter- 
minations in brackets. 
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Fig. 2. Pat tern of release of radioactivity from Ca 4~ -loaded rat uterus. 
ExperimentaI values are expressed as ' cpm per 100 mg fresh tissue 
and per rain time interval. 

1. T h e  s t e a d y - s t a t e  v a l u e s  d e m o n s t r a t e  t h a t  t h e  d r u g  
i n d u c e s  a n  e n l a r g e m e n t  of  t h e  poo l  oI  i n t r a c e l l n l a r  ex -  
c h a n g e a b l e  c a l c i u m .  S i n c e  t h e  t o t a l  c a l c i u m  c o n t e n t  is n o t  
m o d i f i e d  ( T a b l e  I), i t  c a n  be  s u g g e s t e d  t h a t  P G E 2  
r e l e a s e s  a p o r t i o n  of  t h e  c a l c i u m  w h i c h  is b o u n d  to  t h e  
s u b c e l l u l a r  o r g a n e l l e s ;  t h i s  is in  a g r e e m e n t  w i t h  t h e  f i n d -  
i ngs  o b t a i n e d  on  s a r c o p l a s m a t i c  r e t i c u l a r  ve sc i c l e s  i s o l a t e d  
f r o m  b o v i n e  h e a r t  is, w h e r e  P G E  2 l o w e r e d  t h e  c a l c i u m  
b i n d i n g  c a p a c i t y .  
T h e  a b o v e - m e n t i o n e d  d a t a  d e m o n s t r a t e  t h a t  P G E  2 a c t s  
a t  i n t r a c e l l u l a r  level ,  a s  p r o p o s e d  b y  COCEANI 6 for  t h e  r a t  
s t o m a c h  m u s c l e ,  b u t  do  n o t  g i v e  a n y  i n f o r m a t i o n  a b o u t  
t h e  p o s s i b i l i t y  t h a t  PC-E 2 c o u l d  a f f e c t  a l so  t h e  t r a n s m e m -  
b r a h e  f l u x  of c a l c i u m .  

A P G E e  a c t i o n  a t  m e m b r a n e  l eve l  is s u g g e s t e d  b y  t h e  
o b s e r v a t i o n  t h a t  t h e  s t e a d y  s t a t e  of  c a l c i u m  e x c h a n g e  in  
t h e  p r e s e n c e  of P G E ~  is  r e a c h e d  w i t h i n  t h e  s a m e  t i m e  a s  
in  c o n t r o l  e x p e r i m e n t s ,  a l t h o u g h  t h e  a b s o l u t e  v a l u e  is  
c o n s i d e r a b l y  h i g h e r  in  t r e a t e d  o r g a n s  t h a n  in  c o n t r o l s .  
I n  o r d e r  t o  c o m p l y  w i t h  t h i s  s i t u a t i o n ,  c a l c i u m  m u s t  be  
t r a n s f e r r e d  f r o m  t h e  e x t r a c e l l u l a r  c o m p a r t m e n t  a t  h i g h e r  
r a t e  in  P G E  2 t r e a t e d  u t e r i  t h a n  in  c o n t r o l s .  T h i s  is d e m o n -  
s t r a t e d  a l so  b y  t h e  a c c e l e r a t i o n  of  c a l c i u m  e x c h a n g e  in-  
d u c e d  b y  P G E ~  in  ea r l i e r  c o n t a c t  t i m e s .  
T h e  w a s h - o u t  c u r v e s  c o n f i r m  t h i s  a s s u m p t i o n .  C a l c i u m  
m o v e s ' f r o m  c o n t r o l  u t e r i  ( F i g u r e  2) a t  2 d i f f e r e n t  r a t e s ,  
t h e  r a p i d  one  (t 1/~ = 6 m i n )  p r o b a b l y  c o r r e s p o n d i n g  to  
t h e  r e l e a se  of  t h e  i on  f r o m  t h e  e x t r a c e l l u l a r  s p a c e s  a n d  t h e  
cell m e m b r a n e s ,  t h e  s l o w e r  one  (t 1/~ = 53 ra in)  co r re -  
s p o n d i n g  to  t h e  e f f l ux  of  c a l c i u m  f r o m  t h e  i n t r a c e l l u l a r  
c o m p a r t m e n t .  

T h e  e f f ec t  d e v e l o p p e d  b y  P G E  2 on  t h e  m e m b r a n e  f l u x  
of  c a l c i u m  is d e m o n s t r a t e d  b y  t h e  e n h a n c e m e n t  of  o u t p u t  
f r o m  t h e  r a p i d  r e l e a s i n g  c o m p a r t m e n t  ( T a b l e  I I ) ;  m o r e -  
ove r ,  in  agreemen-~ w i t h  t h e  f i n d i n g s  of  COC:EANI in  r a t  
s t o m a c h  m u s c l e  6 a n d  w i t h  o u r  Ca  45 u p t a k e  e x p e r i m e n t s ,  
P G E  2 r e v e a l s  t h e  p r e s e n c e  of a s l o w - r e l e a s i n g  c o m p a r t -  
m e n t  w h i c h  is a f f e c t e d  o n l y  a f t e r  a l o n g  c o n t a c t  t i m e .  T h i s  
poo l  os c a l c i u m ,  h o w e v e r ,  c o u l d  h a r d l y  be  r e l a t e d  to  t h e  
c o n t r a c t i o n  i n d u c e d  b y  P G E  2, w h i c h  b e g i n s  w i t h i n  sec  
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af te r  t he  drug  is admin i s te red .  These  d a t a  are cons i s t en t  
w i t h  t h e  f ind ings  o b t a i n e d  b y  EAGLING ~ w i t h  d i f fe ren t  
e x p e r i m e n t a l  me thods ,  a n d  could sugges t  t h a t  PGE~ is 
able  to  affect  no t  on ly  t h e  ca lc ium s torage  capac i ty  of 
in t race l lu la r  o rgand ies ,  b u t  also t he  f lux of ca lc ium across 
cell m e m b r a n e s .  B o t h  m e c h a n i s m s  lead to  a larger  ava i la -  
b i l i ty  of free in t r ace l lu l a r  ca lc ium and  could be  p roposed  
to exp la in  t he  s t imu lank  ac t ions  of PG s  2~ 

Riassu~to. L a  PGE~ d e t e r m i n a  ne l l ' u t e ro  di r a t t o  u n  
a u m e n t o  del la  f raz ione s cambiab i l e  del calcio cellulare, 

19 E. 1V[. ]~AGLING, N. G. LOVELL and V. R. PICKLES, Br. J. Pharmac. 
d4, 510 (1972). 

~0 j .  R. WEEK, A. Rev. Pharmae. 12, 317 (1972). 

u n  a u m e n t o  del la  cessione del calcio dal  c o m p a r t i m e n t o  
a r a p i d s  l iberazione,  e m e t r e  in  ev idenza  la es i s tenza  di  u n  
c o m p a r t i m e n t o  da l  qua le  il calcio pub  ven i re  l i be ra to  
dopo o l t re  u n ' o r a  di c o n t a t t o .  I da t i  spe r imen t a l i  avva lo -  
r ano  l ' ipo tes i  che il meccan i smo  d ' az ione  del la  PGEe  
possa  essere sos tenu to  da l l ' az ione  da  essa svo l t a  sul t u r n -  
over  del calcio. 
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A N e u r a l i z i n g  Inf luence  of D i b u t y r y l  Cycl ic  A M P  

N s, O2-dibutyry l  adenos ine  3' : 5 '-cyclic m o n o p h o s p h a t e  
(d ibutyry l -cyc l ic  A M P  --  D B c A M P  --) ha s  been  shown  to  
induce  morpholog ica l  d i f f e ren t i a t ion  and  b iochemica l  
changes  of mouse  n e u r o b l a s t o m a  cells in v i t ro  ~-~. This  
s t u d y  was m a d e  to i nves t i ga t e  w h e t h e r  D B c A M P  could 
h a v e  a neura l i z ing  in f luence  on  c o m p e t e n t  ch ick  ecto- 
derm,  wh ich  is k n o w n  to  r eac t  to  va r ious  neura l  i n d u c t i v e  
and  neu ra l  suppor t i ve  s t imul i  ~-9. The  immunof luo rescence  
m e t h o d  was used for t he  iden t i f i ca t ion  of neu ra l  diffe- 
r en t i a t ion ,  as neu ra l  an t i gen  p r o d u c t i o n  in cu l tu res  m a d e  
f rom chick  ec tode rma l  exp lan t s  could be  used as an  in- 
d i ca t ion  of such  a d i f f e ren t i a t ion  ~0. 

Method. E x p l a n t s  were t a k e n  f rom t he  p r e s u m p t i v e  
ep ide rma l  region of t he  ch ick  ec tode rm a t  s tage 4 (stage 
accord ing  to HAMBURGER and  t-IAN2ILTON 11)  aS shown  in 
t he  F igure  and  w r a p p e d  in a piece of v i te l l ine  m e m b r a n e  
p r epa red  f rom a n  u n i n c u b a t e d  egg. T he  v i te l l ine  m e m b r a n e  
w i t h  i ts  c o n t e n t  was  p u t  on  a mi l l ipore  f i l ter  str ip,  a n d  
place d on  a piece of gel - foam prev ious ly  set  ins ide  a 
L e i g h t o n  tube c o n t a i n i n g  I ml cu l tu re  m e d i u m .  The  
cu l tu re  m e d i u m  was composed  of 3 p a r t s  h u m a n  serum,  3 
p a r t s  50% ch ick  e m b r y o  ex t rac t ,  and  7 p a r t s  Tyrode .  The  
subs t ances  t e s t ed  were added  to t he  cu l tu re  m e d i u m  on 
t he  f i rs t  d a y  of i ncuba t ion .  The  Le igh ton  t u b e s  were 
i n c u b a t e d  a t  37~ for  8-10 d a y s ;  t h e r e a f t e r  t h e  cu l tu res  
were freed, crushed,  a n d  processed for immunof luo rescence  
inves t iga t ion .  An t i s e ra  specific to  an t igens  p r e s en t  in  t h e  
chick  cen t r a l  ne rvous  sys t em were used for t i le f i rs t  of t he  
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Stage 4. Explanted areas from presumptive epidermal ectoderm. 

on C o m p e t e n t  Chick  E c t o d e r m  

4 s teps  in  t h e  immunof tuo re scence  process  (for f u r t he r  
de ta i l s  of t i le  immunof luo re scence  m e t h o d  a n d  i ts  
specif ici ty,  see ref2).  

Results. 421 cu l tures  were e x a m i n e d  w i t h  d i f fe ren t  
add i t ives  to  the  cu l tu re  m e d i u m ;  101 of t h e m ,  be ing  
necrot ic ,  were d iscarded.  Thus ,  76% were useful.  T h e  
necrot ic  exp l an t s  were a p p r o x i m a t e l y  even ly  d i s t r i b u t e d  
be tween  t h e  d i f fe ren t  e x p e r i m e n t a l  groups,  w i t h  one 
except ion .  I n  t h e  series of exp l an t s  g rown in t h e  h ighes t  
c o n c e n t r a t i o n  of t h e o p h y l l i n e  (1.0 raM), more  t h a n  50% 
were necro t ic  a t  t he  end  of t h e  cu l tu re  period.  General ly ,  
t he  su rv iv ing  cu l tures  showed good growth ,  and  - w h e n  
p r e sen t  - cells c o n t a i n i n g  neu ra l  an t igens  could be  seen as 
large shee ts  of f luorescen t  t issue.  

The  Tab le  shows t he  n u m b e r  of n e u r a l  a n t i g e n - c o n t a i n -  
ing cul tures  in  t he  d i f fe ren t  e x p e r i m e n t a l  groups.  The  
con t ro l  series d e m o n s t r a t e s  a fa i r ly  h igh  capac i t y  of au to-  
neu rMiza t ion  (30%) for t he  c o m p e t e n t  e c tode rm in t he  
p r e s e n t  sys tem.  W h e n  t he  4 g roups  of e x p e r i m e n t s  w i t h  
D B c A M P  (0.005-0.1 m M )  p r e s e n t  in  t h e  cu l tu re  m e d i u m  
are c o m p a r e d  w i t h  t he  con t ro l  cul tures ,  however ,  a s ta-  
t i s t ica l ly  s ign i f ican t  increase  in neura l  a n t i g e n - c o n t a i n i n g  
cu l tures  is noted .  A Z~ ana lys i s  for h e t e r o g e n e i t y  be tween  
t he  con t ro l  group and  t he  4 e x p e r i m e n t a l  groups  gives )~ ~ 
= 12.6 a t  4 d.f., 0.01 < _P < 0.02. T h i s  is n o t  on ly  due  
to a difference b e t w e e n  t h e  con t ro l  group a n d  t he  experi-  
m e n t a l  groups,  as exclus ion of t h e  cont ro l s  st i l l  gives a 
s ign i f ican t  h e t e r o g e n e i t y  (Z2 = 10.6 a t  3 d.f., 0.01 < P < 
0.02). The  s ign i f ican t  h e t e r o g e n e i t y  b e t w e e n  t he  4 t r e a t e d  
groups  is comple te ly  due  to  t h e  lowest  c o n c e n t r a t i o n  of 
D B c A M P  (0.005 mM);  exclusion of th i s  gives ;/2 = 3.1 
a t  2 d.f., no t  s ign i f ican t  (N. S ) .  Thus ,  a c o n c e n t r a t i o n  of 
0.005 m M  D B c A M P  seems to h a v e  no  effect, b u t  con- 
c e n t r a t i o n s  of 0.01-0.1 m M  h a v e  a s t a t i s t i ca l ly  s ign i f ican t  
effect  on  c o m p e t e n t  ec toderm,  caus ing  a n  increased  
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