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can  p roduce  t he  whole  r ange  of pathologicaL1 changes  t h a t  
h a v e  so far  been  descr ibed  for t he  2 series of more  complex  
n a t u r a l  c o m p o u n d s  der ived  f rom p l a n t  sources.  As such  
t h e y  are  po t en t i a l l y  useful  ~cools in  t h e  i n v e s t i g a t i o n  of 
t h e  m e a n s  b y  w h i c h  t h e  l a t t e r  c o m p o u n d s  p roduce  some 
of t he  in t e re s t ing  a n d  u n u s u a l  lesions. 

Zusammenfassung. Nachweis ,  dass  die v e r s c h i e d e n e n  
Sch~Ldigungen in Lebe r  u n d  L u n g e n  v o n  R a t t e n  u n d  
M/iusen n a c h  Verg i f t ung  m i t  e inigen F u r a n o s e s q u i t e r p e n -  
N a t u r s t o f f e n  m i t  s y n t h e t i s c h e m  3 - s ubs t i t u i e r t em  F u r a n -  

d e r i v a t  n a c h z u a h m e n  ist. 3 - H y d r o x y m e t h y l f u r a n - N -  
A e t h y l c a r b a m a t  (IV) h a t  &hnliche G i f t w i r k u n g e n  wie 
I p o m e a n i n  (V) u n d  Ipomeano l ,  w/~hrend das  NN-  
DiS . thy lca rbamat  (VII)  mi~c Nga ion  (I) u n d  I p e o m e a m a r o n  
ve rg le i chba r  ist. 
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Effect  of  I n h i b i t o r s  of R N A  a n d  P r o t e i n  S y n t h e s i s  o n  the  A l d o s t e r o n e  N a  + T r a n s p o r t  
R e s p o n s e  in T o a d  B l a d d e r  

The  m a c h n i s m  of a ldos te rone  ac t ion  in  t o a d  b l a d d e r  ha s  
been  descr ibed  ~ in t e r m s  of a p r e d o m i n a n t  effect  on  
mucosa l  p e r m e a b i l i t y  to  sod ium ions a n d  a second effect  
on  m i t o c h o n d r i a l  e n z y m e  ac t iv i ty~,  2 a l lowing for a n  
increased  supp ly  of h igh  ene rgy  i n t e r m e d i a t e  as t he  ion 
p u m p  becomes  r a t e  l imi t ing .  Dose response  cha rac t e r -  
ist ics of t h e  h o r m o n e  response  a h a v e  e n a b l e d  us  to  
s epa ra t e ly  descr ibe  a two  s tage  m e c h a n i s m  in t e r m s  of 
t he  s a t u r a t i o n  of 2 t ypes  of r ecep to r  site~ h a v i n g  Ka  
va lues  of t h e  o rder  10 s 1/mole a n d  101~ 1/mole respect ively .  
W e  h a v e  p roposed  t h a t  t he  role of 2 recep tors  in  t he  
m e c h a n i s m  of s te ro id  h o r m o n e  ac t ion  m a y  be  to  al low 
con t ro l  of p ro t e in  syn thes i s  a t  t h e  t r a n s c r i p t i o n a l  a n d  
t r a n s l a t i o n a l  level  5. T he  p r e s en t  work  ha s  i nvo lved  a 
s t u d y  of t h e  effect  of a c t i n o m y c i n  I)  and  cyc lohex imide  
on  t h e  a ldos te rone  s t i m u l a t e d  N a  + t r a n s p o r t  across t h e  
i so la ted  t o a d  b ladder .  

Materials and methods. All toads  (Bu[o marinus) used  
in  t h i s  work  were soaked  in 0 .6% sal ine for  a t  l eas t  24 h 
before  each  e x p e r i m e n t  in  order  to  reduce  t he  release of 
endogenous  minera locor t ico id .  T h e y  were r ap id ly  p i t h e d  
and  t h e  hal f  b l adde r s  excised a n d  s t r e t c h e d  across a 
doub le  c h a m b e r  ~. The  b ladders  were p r e i n c u b a t e d  for 1 h 
in  a e r a t e d  frog R inge r ' s  so lu t ion  a n d  a ldos te rone  (10 -9 
or  10 -7 M) added  to  t he  serosal  surface of each  sec t ion  of 
b l adde r  w i t h  a c t i n o m y c i n  D (10 -~ M) or cyc lohex imide  
(10 -6 M)  added  a t  va r ious  t imes  a f t e r  t h e  ho rmone .  The  
sho r t  c i rcui t  c u r r e n t  (SCC) was m e a s u r e d  a t  i n t e rva l s  ove r  
a 5 h per iod.  I n  o t h e r  e x p e r i m e n t s  t h e  b l adde r s  were  
p r e i n c u b a t e d  in t h e  presence  of 1 m M  p y r u v a t e  for 90 m i n  
before  add i t i on  of a ldos te rone  (10 -v M).  The  effect  of 
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Fig. 1. Increased short circuit current across the isolated toad 
bladder stimulated by 10 -G M actinomycin D, additions as indicated, 
in th~ presence of 10 -~ M aldosterone added at time zero to the serosal 
surface of both. sections of bladder. The results represent the mean 
of 2 experiments.' 

a c t i n o m y c i n  D (10-~ M), a d d e d  5 a n d  10 m i n  a f t e r  or 
10 mil l  before  t h e  ho rmone ,  on  t he  SCC was m e a s u r e d  over  
a 4 h period.  The  effect  of cyc lohex imide  (10 -e M)  added  
10 m i n  a f t e r  t h e  h o r m o n e  was s tud ied  in  a f u r t h e r  series of 
expe r imen t s .  

S u b s t r a t e  dep le ted  b l adde r s  6 were t r e a t e d  w i t h  aldo-  
s t e rone  (10 -~ M) ~nd  t h e  synerg i s t i c  effect  of 1 m M  
p y r u v a t e  on  t he  SCC m e a s u r e d  in t he  presence  a n d  absence  
of a c t i n o m y c i n  D (10 .6 M)  or cyc lohex imide  (10 .6 M).  
I n  a f ina l  series of e x p e r i m e n t s  we h a v e  m e a s u r e d  t he  
m a x i m u m  p e r c e n t a g e  increase  in SCC fol lowing 1 m M  
p y r u v a t e  add i t i on  90, 180, 270 or 330 m i n  a f t e r  t r e a t m e n t  
of s u b s t r a t e  dep le ted  b l adde r s  w i t h  10 .7 M aldos terone ,  
in  t h e  presence  a n d  absence  of a c t i n o m y c i n  D (10 -6 M) 
a d d e d  10 m i n  a f t e r  t he  ho rmone .  

Results and discussion. As s h o w n  (Figure  1), t h e  low 
dose of a ldos te rone  has  l i t t l e  effect  on  t he  m e a s u r e d  SCC, 
b u t  a n  i m m e d i a t e  increase  was obse rved  fol lowing ac t ino-  
m y c i n  D t r e a t m e n t .  Th i s  s t i m u l a t o r y  effect  of ac t ino-  
m y c i n  D on Na+ t r a n s p o r t  across t he  i so la ted  t o a d  
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Fig. 2. Short circuit current across the isolated toad bladder stimu- 
lated by 10 -7 M aldosterone in the absence (-�9 0-)  and presence of 
10 -6 M actinoraycin D added 10 min after (--A--A--), 5 min after 
(-A--A-),  and 10 min before (--O--Q--) the hormone. The results 
represent the mean of 8, 4, 2 and 2 experiments respectively, 
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b l adde r  in t he  p resence  of a ldos te rone  has  been  conf i rmed  
in severa l  expe r imen t s .  I t  was  f o u n d  t h a t  a c t i n o m y c i n  D 
(10 -s M)  i n h i b i t e d  t h e  response  t o  a ldos te rone  (10 -7 M) 
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Fig. 3. (Lower) Shows the synergistic effect of 1 mM pyruvate added 
to substrate depleted bladders in the absence (--O--$--) and presence 
(-�9 �9 of 10 -6 M cycloheximide. 
(Upper) Shows the synergistic effect of 1 mM pyruvate added to 
substrate depleted bladders in  the absence (--O--O--) and presence 
( - 0 - -  �9 of 10 -s M actilfomycin D. The results represent the mean 
of 2 experiments. 

w h e n  added  10 ra in  before  or 5 ra in  a f te r  t he  h o r m o n e  
(Figure 2). However ,  w h e n  added  10 ra in  a f t e r  t h e  h o r m o n e  
t he  n o r m a l  a ldos te rone  response  was  developed.  Th i s  
fa i lure  of a c t i n o m y c i n  D to  i n h i b i t  t h e  h o r m o n e  response  
is in  c o n t r a s t  to  t he  i n h i b i t o r y  effect  obse rved  w i t h  10 -s M 
cyc loheximide .  

I n  s u b s t r a t e  dep le ted  b l adde r s  we fail  to  get  a n  aldo- 
s te rone  (10 -v M) response  in a g r e e m e n t  w i t h  t he  observa-  
t ions  of LEAF a n d  SI{ARP% W e  h a v e  found  (Figure  3) t h a t  
a c t i n o m y c i n  D fails to  i n h i b i t  t he  synerg i s t i c  effect  of 
p y r u v a t e  in  c o n t r a s t  to  t h e  i n h i b i t o r y  effect  o b t a i n e d  
w i t h  10 -6 M cyc loheximide .  The  p y r u v a t e  synerg i s t i c  
response,  expressed  as a p e r c e n t a g e  increase  in SCC did  
no t  v a r y  s ign i f i can t ly  over  t i le 6 h per iod  e i t he r  in  t h e  
absence  or p resence  of 10-6 M a c t i n o m y c i n  D a d d e d  10 mil l  
a f t e r  t h e  ho rmone .  The  s i m u l a t o r y  effect  of a c t i n o m y c i n  
D on N a  + t r a n s p o r t  in  t he  presence  of 10 -9 M a ldos te rone  
is t a k e n  as ev idence  for t r a n s l a t i o n a l  con t ro l  of p ro t e in  
s y n t h e s i s  as p a r t  of t h e  m e c h a n i s m  of a ldos te rone  ac t ion  
in  t o a d  b ladder .  I t  is sugges ted  t h a t  all  t r a n s c r i p t i o n a l  
effects of t h e  h o r m o n e  m a y  be  assoc ia ted  w i t h  t he  h ighes t  
a f f in i ty  b i n d i n g  sites. The  second set  of b i n d i n g  s i tes  
cha rac t e r i s ed  as ca t ion ic  b y  aga r  gel e lec t rophores i s  4 
m a y  be i nvo lved  w i t h  repress ion  of pos t  t r a n s c r i p t i o n a l  
inh ib i to r s .  

Zusammen/assung. Die b i o c h e m i s c h e n  W i r k u n g e n  v o n  
Aldos t e ron  in  de r  K r 6 t e n b l a s e  w u r d e n  u n t e r s u c h t  u n d  
der  Mechan i smus  der  H o r m o n w i r k u n g  d i sku t ie r t .  
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Intraspecific Variation of Lactate Dehydrogenase (LDH) Isoenzymes in Some Belone belone 
Populations from the Adriatic and Tyrrhenian Seas 

I n  r ecen t  years ,  i n f o r m a t i o n  on  L D H  is�9 
(E.C. 1.1.1.27) ill Te leos t  f ish has  g rea t ly  expanded .  These  
s tud ies  h a v e  d e m o n s t r a t e d  t h a t  t h e  e lec t rophore t i c  
p a t t e r n  of th i s  t e t r a m e r i c  enzyme,  w h i c h  is u b i q u i t o u s  in 
al l  o rgans  a n d  t issues,  is cons ide rab ly  more  complex  
t h a n  t h a t  found  in h i g h e r  ve r t eb r a t e s .  I n  fact ,  bes ides  t h e  
A a n d  B (or M a n d  H) loci, cha rac t e r i s t i c  of m a m m a l s  a n d  
b i rd s  a n d  p r o b a b l y  homologous  to  these  l, 2 more  loci 
h a v e  been  descr ibed  in  teleosts .  T he  f i rs t  locus, p o s t u l a t e d  
b y  MARKERT a n d  FAULHABERT ~, d e s i g n a t e d  E, ha s  a 
h i g h  t i ssue  specif ic i ty  a n d  is a l m o s t  exclus ive ly  ac t ive  in 
re t ina ,  lens a n d  bra in ,  a l t h o u g h  i t  m a y  s o m e t i m e s  be  
ac t ive  ill t h e  h e a r t  musc le  a-5. T he  second locus, de s igna t ed  
L, was  descr ibed  b y  LUSH 6 a n d  is m o s t  ac t ive  ill t h e  l iver.  
B y  con t ras t ,  no  desc r ip t ion  is ava i l ab le  of a locus 
co r r e spond ing  to  t h e  C locus, wh ich  is cha rac t e r i s t i c  of 
t h e  ear l ies t  s p e r m a t o g e n e t i c  s tages  in  b i rds  a n d  m a m -  
ma l s  7-9. 

A n u m b e r  of cases of in t raspec i f ic  p o l y m o r p h i s m ,  
d e p e n d i n g  on  m u t a t i o n  of some of t h e  above  l i s ted  loci, 
h a v e  been  repor ted .  A m o n g  t h e  teleosts ,  w h i c h  are of 
p a r t i c u l a r  i n t e r e s t  here,  some cases of in t raspec i f i c  
p o l y m o r p h i s m  h a v e  been  descr ibed  in Clupea arengus lo, 
in  va r ious  Sa lmon id  species ~1-14, ill some cod popu la -  
t i ons  2, 6,10, ~5,16 a n d  in Lepidorhombus whiff-iagonis 1~. 

This  p a p e r  descr ibes  a pecu l ia r  p a t t e r n  of in t raspec i f ic  
L D H  p o l y m o r p h i s m  in Belone belone (Teleostea,  Belonidae)  
p o p u l a t i o n s  f rom d i f fe ren t  geographic  areas.  

Materials and methods. The  e lec t rophore t i c  b e h a v i o u r  
of L D H  f rom 2 sepa ra t e  Belone belone p o p u l a t i o n s  was 
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