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for 10 weeks. This  e x p e r i m e n t  has  been  car r ied  ou t  
us ing  pooled t i ssue  f rom pa i red  an ima l s  and  has  been  
r epea t ed  5 t imes.  

The  t ime  course  for co r t i cos t e rone - s t imu la t i on  of 
ty ros ine  a m i n o  t r ans fe r a se  a c t i v i t y  in  r a t  l ive r  a n d  
k i d n e y  has  been  m e a s u r e d  in t i ssue  o b t a i n e d  f rom pa i r s  
of ad rena l ec tomised  rats ,  k i l led a t  va r ious  t h n e s  d u r i n g  
a 6-h per iod  fol lowing a 5 mg cor t i cos te rone  in ject ion.  
This  e x p e r i m e n t  has  been  repea ted .  

Results a~d discussion. The  t i m e  course for cort ico-  
s t e rone - s t imu la t ed  ty ros ine  a m i n o  t r ans fe rase  a c t i v i t y  
(Figure 1) conf i rms  a m a x i m u m  a c t i v a t i o n  of the  e n z y m e  
du r ing  t he  4 -5 -h  per iod  fol lowing h o r m o n e  t r e a t m e n t t  
There  was no h o r m o n e  effect  on c i t r a t e  s y n t h a s e  a c t i v i t y  
in  r a t  l iver  (Table) b u t  a cha rac te r i s t i c  glucocort icoid-  
s t i m u l a t i o n  of succ ina te  dehyd rogenase  a n d  ty ros ine  
a m i n o  t r ans fe ra se  ac t iv i ty .  

The  a p p a r e n t  succ ina te  dehyd rogenase  a c t i v a t i o n  2 b y  
cor t i eos te rone  is be l ieved to  ref lect  a n  increased  redox  
s t a t e  in  the  mi tochondr i a ,  wh ich  in l iver  m a y  be associa ted  
w i t h  increased fa t  ox ida t ion .  The  fa i lure  of a c t i n o m y c i n  
D to super induce  th i s  e n z y m e  a c t i v i t y  is in  c o n t r a s t  to  
t he  super induc ib le  t y ros ine  a m i n o  t r ans fe r a se  ac t iv i ty .  
Th i s  resu l t  is t a k e n  to  s u p p o r t  t he  sugges t ion  ~ t h a t  t he  
h ighes t  a f f in i ty  b i n d i n g  s i tes  for cor t i cos te rone  in r a t  
l iver  m a y  be respons ib le  for all t r a n s c r i p t i o n a l  even t s  
associa ted  w i th  t he  h o r m o n e  ac t ion  (Figure  2), whereas  
t he  basic  cor t i cos te rone- recep tors  m a y  be assoc ia ted  
w i t h  t he  t r a n s l a t i o n a l  con t ro l  of key  gluconeogenic  
enzymes,  ac t ing  as repressors  of pos t  t r a n s c r i p t i o n a l  
i nh ib i to r s  6. Inc reased  fa t  ox ida t ion  in t he  l iver  m a y  h a v e  
a pe rmiss ive  role in  t h e  g h c o n e o g e n i c  effect  of cort ico- 
s terone,  g iv ing  rise to  key  i n t e r m e d i a t e s  t h a t  exe r t  
s econda ry  con t ro l  of g luconeogenic  p a t h w a y s .  

In  r a t  k i d n e y  the re  is ev idence  of cor t i cos te rone-  
a c t i v a t i o n  of all  3 enzymes  s tud ied  which  are sens i t ive  to  
a c t i n o m y c i n  D inh ib i t ion .  These  e n z y m e  ac t iv i t i e s  
compa re  w i t h  those  m e a s u r e d  in k idneys  t a k e n  f rom 
an ima l s  on  a low Na+ diet .  I n  p a r t i c u l a r  t he  c i t r a t e  
s y n t h a s e  a c t i v i t y  cor responds  w i t h  a ldos te rone  s t imu-  
la ted  levelsL As the re  was no  s t i m u l a t i o n  of th i s  e n z y m e  
in l iver  i t  is p r o b a b l e  t h a t  th i s  effect  of h i g h  c o n c e n t r a t i o n s  
of cor t i cos te rone  in k i d n e y  is minera locor t ico id .  

The  obse rved  loss of a mine ra locor t i co id  response  in 
k idneys  t a k e n  f rom an ima l s  on  a h i g h  Na  + d ie t  m a y  be  
u n d e r s t o o d  in t e r m s  of t he  'escape p h e n o m e n o n ' .  The  
cause  of th i s  effect  is no t  u n d e r s t o o d  b u t  i t  is of i n t e r e s t  
to  no te  t h a t  in r ecen t  works  a n o r m a l  h o r m o n e  response  
has  been  re -es tab l i shed  fol lowing t r e a t m e n t  w i t h  p ro lac t in  
or oxytoc in .  

Zusammen/assung. Die b iochemischen  W i r k u n g e n  yon  
Aldos te ron  in der  R a t t e n n i e r e  u n d  Cor t icos teron  in der  
R a t t e n l e b e r  w u r d e n  u n t e r s u c h t  u n d  de r  M e c h a n i s m u s  
der  H o r m o n w i r k u n g  d iskut ie r t .  
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Protein Biosynthesis and Hyperpolarization of Cells 

The  m a i n  idea of th i s  r epo r t  is to  show t h a t  one of the  
mos t  i m p o r t a n t  m e c h a n i s m s  r egu la t i ng  b o t h  the  
m e m b r a n e  p o t e n t i a l  level  of cell and  t he  d e v e l o p m e n t  of 
h y p e r p o l a r i z a t i o n  is connec t ed  w i t h  p r o t e i n  b iosyn thes i s .  
In  t h i s  respect ,  2 groups  of facts  dea l t  w i t h  in  t h i s  r epo r t  
will  be r e l e v a n t :  a) a c t i v a t i o n  of p ro t e in  b iosyn thes i s  
leads to  the  d e v e l o p m e n t  of cell m e m b r a n e  hype rpo la r i -  
za t ion ;  b) i nh ib i to r s  of p r o t e i n  b io syn thes i s  p r e v e n t  t he  
d e v e l o p m e n t  of hype rpo la r i za t i on .  

Methods. The  e x p e r i m e n t s  were car r ied  ou t  on 120 
whi t e  r a t s  aged 8-10 m on t hs .  The  narcosis ,  u r e t h a n e  
0.1 g/100 g b o d y  weight ,  was used. T he  m e m b r a n e  
p o t e n t i a l  of l iver  cells and  muscle  f ibres  (m. gas t rocne-  
rufus, m. gracilis) was d e t e r m i n e d  b y  m e t h o d  of in t race l -  
lu lar  m e a s u r e m e n t  us ing  a glass 1 ~zm t i p  d i a m e t e r  
microe lec t rode  1. The  R N A  c o n t e n t  was  d e t e r m i n e d  b y  
t he  orcinol  or s p e c t r o p h o t o m e t r i c  m e t h o d  2. I n  order  
to  s t u d y  t he  R N A  synthes is ,  t he  so lu t ion  of C1~-adenine 
30 ~Ci per  100 g body  weight ,  or Na2HPa~Oa 30 ~zCi/100 g, 
were i.p. in jec ted  to  an ima l s  i h before  kil l ing.  Rad io-  
a c t i v i t y  was expressed in i m p / m i n / m g  RNA.  P r o t e i n  
was e s t i m a t e d  accord ing  to m e t h o d  of LOWRY et  al. a. 
Fo r  e lec t ron  microscopic  s tudies ,  l iver  samples  were 
t r e a t e d  b y  g l u t a r a l d e h y d e  a n d  OsO4 in  cold a n d  t h e n  
e m b e d d e d  in to  epon  812. T he  JEM-100  e lec t ron  micro-  
scope wikh magn i f i ca t ion  40,000 was employed.  

Resulls and discussion. A c t i v a t i o n  of p r o t e i n  syn thes i s  
in  l iver  ceils and  single muscle  f ibres  was  ach ieved  in 
d i f fe rent  way~. I t  was  shown  s h a r p  a c t i v a t i o n  of p r o t e in  
syn thes i s  in  l iver  ceils occur red  fol lowing t he  b lood-  

le t t ing.  F u r t h e r m o r e ,  i t  enab led  t he  r e s to ra t i on  of se rum 
p ro t e in  con ten t .  As i nd i ca t ed  in F igure  1, a l r eady  12 h 
a f t e r  b l o o d l e t t i n g  (2 -3% of t h e  body  wt.) one could 
observe  a r ise in  m e m b r a n e  p o t e n t i a l  tevel of l iver  cells 
as well  as in  R N A  and  p ro t e in  con ten t s .  A rise was also 
observed  in t he  R N A  syn thes i s  in t ens i ty .  Thus,  if before  
b loodle t t ing ,  the  R N A  r e n o v a t i o n  r a t e  was 928 4- 84 
i m p / m i n / m g  RNA,  24 h a f te r  b lood l e t t i ng  i t  equal led  
1730 ~ 104 i m p / m i n / m g  RNA.  

The  d e v e l o p m e n t  of cell m e m b r a n e  h y p e r p o l a r i z a t i o n  
a n d  a c t i v a t i o n  of p ro t e in  b io syn thes i s  coincide w i t h  
obv ious  s t r u c t u r a l  changes  revea led  e lec t ron-microsco-  
pically.  Inc reased  in l iver  cells were found  t he  n u m b e r s  
of m e m b r a n e s  of e n d o p l a s m a t i c  net ,  of r ibosomes  as well  
as those  of nucle i  per  cell (Figure  2). 

Ana logous  f ind ings  were o b t a i n e d  a t  a c t i v a t i o n  of 
p ro t e in  b iosyn thes i s  in  l iver  cells occur r ing  d u r i n g  t he i r  
r egenera t ion .  I t  was  found  t h a t  t he  e x t i r p a t i o n  of 2/5 
of l iver  leads to  t he  increase  in m e m b r a n e  p o t e n t i a l  and  
R N A  r e n o v a t i o n  (Figure 3). ~ 

Then ,  a n u m b e r  of hormones ,  as genet ic  inductors ,  can  
m a r k e d l y  effect  t he  processes  of p ro t e in  b io syn thes i s  4,5. 
As is seen in F igure  4A, r a t s  in j ec ted  b y  insu l in  (0.16 
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Fig. 1. Change of membrane potential level, protein content and RNA 
in liver cells at various terms after bloodletting. Solid line, membrane 
potential in my; Broken line, protein in percent; Broken-dotted line, 
RNA in mg/100 g. 

U/100 g), e s t rad io ld ip rop iona~e  (0.5 rag/100 g) a n d  
1 - d e h y d r o m e t h y l t e s t o s t e r o n e  (0.2 mg/10  0 g), t h e  h o r m o n e s  
g rea t ly  in f luenc ing  p ro t e i n  b iosynthes i s ,  d e m o n s t r a t e d  
a n  increase  in t h e  m e m b r a n e  p o t e n t i a l  level  in  muscle  
f ibres  a n d  l iver  cells. Thus ,  a c t i v a t i o n  of p ro t e in  bio- 
syn thes i s  in d i f fe ren t  cells caused  b y  d i f fe ren t  ways  
b r ings  a b o u t  one a n d  t h e  same  results ,  namely ,  h y p e r -  
po la r iza t ion .  

T h e  h y p o t h e s i s  p u t  fo rward  b y  us on  a r e l a t ionsh ip  
b e t w een  p ro t e i n  b iosyn thes i s  an d  t h e  h igher  m e m b r a n e  
p o t e n t i a l  level  of a cell h a s  been  conf i rmed  b y  f ind ings  
of a n o t h e r  series of exper imen t s ,  in w h i c h  inh ib i to r s  of 
p ro t e i n  b io syn thes i s  p r e v e n t  t h e  d e v e l o p m e n t  of hy-  
perpola r iza t ion6-% As inh ib i to r s  of p r o t e i n  b iosyn thes i s ,  
we used  a c t i n o m y c i n  D b lock ing  the  syn thes i s  of DNA-  
d e p e n d e n t  R N A ;  r ibonuc lease  capab le  of enzymic  R N A  
hydro lys i s ;  an d  X - r a y  i r r ad i a t i on  (Figure 4B). 

T h e  descr ibed  inf luence  of subs t ances  employed  an d  
ioniz ing i r r ad i a t i on  is rea l ized t h r o u g h  shi f t s  in  p ro t e i n  
b iosyn thes i s .  T h e  3 groups  of facts  wh ich  could be 
d i s t ingu i shed  m a y  give ev idence  of t h e  fol lowing:  

1. I n h i b i t o r s  of energet ic  m e t a b o l i s m  (NaF;  monoiod-  
ace t a t e ;  2, 4 -d in i t rophenol )  do n o t  e l imina te  hype rpo la r i -  
za t ion  of muscle  f ibres  i nduced  b y  h o r m o n e s  or dener-  
v a t i o n  a, 1% 

2. H o r m o n e s  used in our  e x p e r i m e n t s  (insulin,  es t ra-  
d io ld ip rop iona te )  essent ia l ly  effect  t h e  energe t ic  process,  
m e t a b o l i s m  and  c o n t e n t s  of macroerg ic  p h o s p h o r u s  
compounds. Inhibitors of protein biosynthesis (ribo- 
nuclease,  a c t i n o m y c i n  D), however ,  w h e n  used in t h e  
doses s t a t e d  do n o t  show a n y  essent ia l  effect  upon  
c o n t e n t s  of adenos ine  t r i p h o s p h o r i c  acid a n d  c rea t ine  
p h o s p h a t e .  
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Fig. 3. Change in membrane potential of liver cells (A) and RNA 
renovation (B) in different periods after extirpation of 2/5 of liver tis- 
sue. 

Fig. 2. Electronogram of liver 24 h after bloodletting. Plenty of ribo- 
somes along membranes of the well-marked uneven endoplasmatic 
reticulum, matrix of mitochondria is somewhat thickened. • 40,000. 
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Fig. 4. Effect of ribonuclease on membrane potential level of single umscle fibres. (A) Change of membrane potential level of single muscle 
fibres induced by hormones. (B) Effect of ribonuclease on the change in membrane potential level caused by hormones. Broken line, insulin 
(0.16 units/100 g) ; Dotted line, estradioldipropionate (0.1 rag/100 g) ; Broken-dotted line, 1 dehydrometbyltestosterone (0.2 rag/100 g). 

3. Inh ib i to rs  of pro te in  b iosynthes is  (ac t inomycin  D, 
r ibonuclease) p r even t  the  ac t iva t ion  of R N A  synthes is  
in l iver cells occurr ing af ter  b loodle t t ing  and  wi th  insulin 
injection.  Thus, 24 h af ter  b loodle t t ing  there  was an 
increased R N A  renova t ion  ra te  f rom 928 • 84 i m p / m i n /  
mg R N A  to 1730 • 104 i m p / m i n / m g  RNA.  W i t h  a pr ior  
ac t inomycin  D injection,  the  inclusion was found to 
increase ins ignif icant ly  (1260 :~ 160 i m p / m i n / m g  RNA).  

Thus,  wi th  the  ac t iva t ion  of p ro te in  biosynthesis ,  the  
hyperpolar iza t ion  of a cell developes.  Inh ib i to rs  of 
p ro te in  b iosynthes is  p r e v e n t  the  deve lopmen t  of hyper -  
polarizat ion.  I t  can be s t a t ed  t h a t  a re la t ionship  be tween  

pro te in  b iosynthes is  and  cellular funct ion  plays  an 
i m p o r t a n t  role in the  d e v e l o p m e n t  of hyperpo la r iza t ion  
and regulat ion of m e m b r a n e  po ten t i a l  level. 
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Oxidative Phosphorylation in T r y p a n o s o m a  cruz i  t 

The occurence of ox ida t ive  phosphory la t ion  in Trypa-  
nosomat idae  has been d e m o n s t r a t e d  wi th  Crithidia 
/asciculata 2-s and Trypanosoma mega 6. In  th is  communi -  
ca t ion we describe exper imen t s  t h a t  prove  the  opera t ion  
of oxida t ive  phosphory la t ion  in T. cruzi, the  agent  of 
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Fig. 1. Spectrum of T. cruzi. 27 nag epimastigotes suspended in 
1.75 ml of a 30% (v/v) glycerol-standard saline medium mixture. 
To the measuring cuvette was added dithionite; flat oiled paper was 
placed in the reference cuvette ~~ 5 mm Light path. For other con- 
ditions see Methods. 

Chagas '  disease. The d emo n s t r a t i o n  is based on the  
effect  of specific inhibi tors  on:  1. the  redox  s ta te  of the  
paras i te  cy tochrome  'b ' ;  2. respi ra t ion;  and  3. the  in t ra -  
cellular concen t ra t ion  of h igh-energy  p h o s p h a t e  and P,.  

Materials. T. cruzi epimas t igotes  were grown a t  28~ 
as descr ibed earlier 7,s. The med i u m (solid phase) con- 
ta ined  5 % (v/v) sheep blood. Unless  s t a t ed  o therwise  the  
concen t ra t ion  of cell suspensions  was measured  by  the  
weigh t  ob ta ined  af ter  dry ing  washed  ep imas t igo tes  at  
100-104~ for 24 h (the d ry -we igh t  was abou t  15 % of 

1 Abbreviations. In addition to standard abbreviations, the following 
are used: PCP, pentaehlorophenol; CCP, carbonyleyanide-m- 
chlorophellyl hydrazone; DCCD, N,N'-dieyclohexylcarbodiimide; 
P i, inorganic orthophosphate ; PT, heat and acid labile phosphate; 
Pas, total acid-soluble phosphate; Po = Pas less (Pi + Pr). 
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