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S p e c t r o p h o t o m e t e r  wi th  f lame a t t a c h m e n t .  The values 
for (Ki] have  been correc ted  for K+-ions in the  interspace,  

Results.  The da t a  given in the  Figure  show t h a t  in- 
creasing the  concen t ra t ion  of in t racel lular  K+-ions f rom 
140 m M  (character is t ic  for frog sar tor ius  in physiological  
Ringer  s) to  up to  200 m M  marked ly  inhibi ts  ac t ive  sod ium 
extrus ion.  I n d e p e n d e n t  of t he  ex te rna l  po tass ium level, 
the  Na+-eff lux is reduced to abou t  hal f  the  original rate.  
The reciprocal  p lo t  of t he  Na+-efflux ra te  aga ins t  [No] a t  
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Inhibition of active sodium efflux by internal potassium at different 
levels of external potassium ions. Paired muscles have been immersed 
in Ringer's solution ~,~, the potassium concentration being varied 
between 1-4 mM as indicated. The immersion solution for one of the 
twin muscles contained 10-SM strophantidin; 20 rain equilibration 
time was followed by a 45 min period, during which the sodium efflux 
rates with and without strophantidin were measured. The values given 
in the Figure represent the differences of the average va]ues plotted 
against the average internal potassium levels. The solid curves are 
the Ieast-square fit to the individual experiments indicated by the 
respective symbols. 

d i f fe rent  in terna l  po ta s s ium levels indica tes  t h a t  the  
in te rna l  po tas s ium acts  compet i t ive ly .  A t  the  [Nil of 
140 raM, the  max ima l  ra te  of Na+-efflux obta ined  f rom 
the  LINEWEAVE~-BuRK d iagram is 25 pmoles / cm ~ per  see. 

Discussion.  At the  normal  in te rna l  po ta s s ium level of 
140 m M ,  where  a d i rect  compar ison  wi th  the  work  of 
SJODIN s becomes possible, the  observed kinetics of ac t ive  
sodium ext rus ion  are r a the r  similar.  Increas ing  the  in t ra -  
cellular po tas s ium level resul ts  in a m a r k e d  inhib i t ion  of 
the  Na+-efflux, As a possible mechanism,  i t  is suggested 
t h a t  the  in t racel lular  K+-ions m a y  induce a conformat ion  
of the  Na-14-ATPase which has only  a low aff in i ty  for 
A T P  9. On the  basis  of the  eva lua ted  Hill  coefficient,  i t  
seems likely t h a t  2 K+-ions pa r t i c ipa te  in th is  inh ib i to ry  
reaction.  

In  view of the  con t roversy  exis t ing in the  l i t e ra ture  as 
regards  the  in t raf ibr i l lar  act ivi t ies  of Na+ and K+ in frog 
muscle  ~0 ( though h igh  concen t ra t ions  close to  t h e  in te rna l  
m e m b r a n e  surface would suffice), no a t t e m p t  has  been 
made  to f i t  the  da t a  to a q u a n t i t a t i v e  kinet ic  model.  The 
possible regula tory  role of the  in ternal  po tas s ium m a y  be 
to  p r e v e n t  comple te  Na+-extrusion,  when  the  [Ki]/ENai] 
ra t io  is ve ry  high. Such a mechan i sm would  have  its 
coun t e rpa r t  in the  inh ib i to ry  act ion observed for h igh 
ex te rna l  sod ium concen t ra t ions  ~. 

Zusammen[assung.  Radioak t ive  Un te r suchungen  zeigen, 
dass intrazellul~re K+-Ionen  den ak t iven  Na+-Aus tausch  
hemmen .  
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D e x a m e t h a s o n e  Effects  on  L i v e r / % G l u c u r o n i d a s e  and T r y p t o p h a n  O x y g e n a s e  Act iv i t i e s  
in  Rats  of  Di f ferent  A g e s  

The factors  t h a t  regula te  t h e  lysosomal  enzyme  
ac t iv i ty  in t issues are poor ly  unders tood.  The fl-glucuro- 
nidase,  a r ep resen ta t ive  lysosomal  enzyme,  is under  
androgen  contro l  in t he  k idney~ ,  b u t  in o the r  t issues 
p roduc t i on  of th is  enzyme  appears  cons t i tu t ive  2. The 
poss ib i l i ty  exis ts  t h a t  these  enzymes  m a y  be under  
glucocort icoid regulat ion.  These hormones  decrease the  
ac t iv i ty  of various hydro lases  in the  l iver  and in tes t ine  
dur ing  growthS, * and  in l y m p h o c y t e s  and  monocy te s  
dur ing  the i r  in-v i t ro  t ransformat ionS,  6. The na tu ra l ly  
occurr ing and  syn the t i c  glucocort icoids like d e x a m e t h a -  
sone have  a s tabi l is ing effect  on lysosomal  m e m b r a n e s  7, 8 
and  the i r  admin i s t r a t i on  to  cells in v i t ro  p roduces  a 
s t r ik ing  pro longa t ion  of l i fe-span ~. 

The effects of d e x a m e t h a s o n e  admin i s t r a t i on  in vivo 
on fi-glucuronidase ac t iv i ty  and  d i s t r ibu t ion  in the  
lysosomal, microsomal  and  s n p e r n a t a n t  (cytosol) f rac t ions  
)f the  l iver  of i n t ac t  young  and  senescent  ra t s  and,  for 
:omparison,  on a glucocort icoid- inducible  l iver enzyme 
;ueh as t he  t r y p t o p h a n  oxygenase  ~0,11 have  been  exam-  
ned. 

Male Wis t a r  rats ,  4 and 24 m o n t h s  old, fed ad lib. unt i l  
!eath, were employed  and d iv ided  in 2 groups.  One group 
~as t r ea ted  dai ly  w i th  i.p. in jec t ions  of dexame thaso n e -  

21-phosphate  (Deeadron,  Merck, Sharp  and  Dohme)  for 
72 h and  4 mg/kg  to ta l  dose, while  the  contro l  group was 
in jec ted  wi th  the  solvent .  96 h a f te r  t he  in jec t ions  
s tar ted ,  the  animals  were killed b y  cervical  dislocat ion 
and  the  l ivers were excised, d iv ided  in 2 pa r t s  and  weighed.  

One pa r t  of the  l iver  was employed  for/~-glucuronidase 
(EC. 3.2.1.31) de t e rmina t i on  by  the  following procedure.  
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Table I. ~-glucuronidase activity (means ~ S.E.) in the liver fractions of young and old control and dexamethasone treated rats 

4-month-old rats (4) 2f-month-old rats (4) 
Fractions Control Dexamethasone Control Dexamethasone 

Lysosomal 48.7 ~= 1.72 49.7 ~c 0.81 47.7 ~ 1.40 48.9 ~ 1.33 
Microsomal 49.1 ~ 2.26 45.1 ~: 0.38 43.5 ~ 2.49 42.5 =~ 0.49 
Supernatant 17.8 :k 1.79 11.2 • 0.50 10.8 =~ 0.23 8.6 =~ 1.21 
Total activity 115.6 -~ 5.77 106.0 i 1.69 102.0 ~ 4.12 100.0 i 3.03 

Data are expressed as mg phenolphthalein liberated/h per g fresh wt. Numbers in parentheses are numbers of determinations. 

Table II. Tryptophan oxygenase activity (means ~= S.E.) in the liver of young and old control and dexamethasone treated rats 

4-month-old rats (7) 24-month-old rats (7) 
Incubation (rain) Control Dexamethasone Control Dexamethasone 

0 0.89 J:: 0.244 0.99 :~= 0.179 0.86 =E 0.216 1.46 ~ 0.173 
10 0.87 ~ 0.224 1.08 ~ 0.167 0.86 • 0.191 1.50 ~= 0.156 
20 1.01 ~c 0.218 1.12 ~ 0.142 0.93 :~ 0.195 1.60 J:~ 0.123 
40 1.21 ~ 0.181 1.46 • 0.178 1.20 ~= 0.168 1.87 :~ 0.095 
60 1.54 :~ 0.188 1.85 ~ 0.208 1.46 :~ 0.122 2.12 ~ 0.121 

Data are expressed as mmoles kynurenine produced per g fresh wt. at the times indicated. Numbers in parentheses are numbers of determina- 
tions. 

The l iver por t ion  was homogenized  as a 15% (w/v) 
suspension in 0.25 M sucrose-0.05 M p h o s p h a t e  buffer  
(pH 7.4)-0.001 M EDTA,  in a loose-f i t t ing Teflon pest le  
glass homogenizer  a t  0-4~ Af te r  cen t r i fuga t ion  a t  
750 g for i0 mill  to  e l iminate  nuclei  and. cell debris,  t h e  
s u p e r n a t a n t  was cent r i fuged at  12,000 g for 20 rain to 
ob ta in  the  lysosomal  fract ion.  Microsomes were then  
ob ta ined  by  centr i fuging the  pos t lysosomal  s u p e r n a t a n t  
a t  105,000 g for 60 mill in a Spinco p repa ra t ive  ul tra-  
centrifuge.  Af ter  t r e a t m e n t  of t he  lysosomal  and  micro- 
somal  pellets w i th  Tr i ton  X- 100 0.2 ~ f inal  concent ra t ion ,  
the  /~-glucuronidase ac t iv i ty  was de t e rmined  on b o t h  
these  f rac t ions  and  the  105,000 g s u p e r n a t a n t  as descr ibed 
previously  1~. 

For  t r y p t o p h a n  oxygenase  (EC 1.13.1.12) de te rmina -  
t ion,  the  second por t ion  of t he  l iver was  homogenized  as 
a 1% (w/v) suspens ion  in 0.02 M p h o s p h a t e  buffer  
(pH 7.0), conta in ing  2.5 m M  L-Tryp tophan  and  2 ~M 
dena tu red  hemoglob in  (Serva, Heidelberg) ,  a t  0-4~ 
After  cen t r i fuga t ion  at  750 g for 10 min,  t he  s u p e r n a t a n t  
was employed  for t r y p t o p h a n  oxygenase  de t e rmina t i o n  
according to  SEGI~N and  ]ERVELL~S. 

Table  I shows t h a t  dexame thasone  reduces t he  ~- 
glucuronldase release by  l iver lysos0mes main ly  in young 
ra ts  ( P  < 0.05 vs. young  controls) and  decreases also the  
microsomal  ac t iv i ty  of t h i s  enzyme in these  animals  
(P  < 0.05 vs. young controls).  In  young  ra ts  t he  to ta l  
enzyme  ac t iv i ty  also decreases wi th  dexamethasone .  Old 
animals  show, on the  cont rary ,  minor  changes,  s ta t i s t i -  
cally no t  significant .  The  microsomal  ac t iv i ty  of ~-glucu- 
ronidase  appears  therefore  to  be modif ied  by  s teroid 
t r e a t m e n t  only in young  rats ,  as prev ious ly  d e m o n s t r a t e d  
also fo r  acid phospha t a se  in t he  chick a. 

Table I I  shows t h a t  t he  t r y p t o p h a n  oxygenase  induc-  
t ion  by  dexam e thasone  in r a t  l iver is h igher  and  s ta t is t i -  
cally s ignif icant  in senescent  animals  (P  < 0.01 vs. old 
controls  and  P < 0.05 vs, young t r ea t ed  rats).  The old 
r a t  appears  therefore  capable  of r e spond ing  to  ho rmo n e  
admin i s t r a t ion  wi th  an increase in l iver  specific p ro te in  
b iosynthes is  greater  t h a n  t h a t  of t he  younger  one. This  
is in keeping wi th  previous  observa t ions  1, and confirms 
earlier repor t s  which  are agains t  t he  presence of a genera-  
lized i m p a i r m e n t  of gene func t ion  and/or  in format ion  

flow in t he  l iver of ageing ra ts  ~5. In  view of t he  possi- 
bi l i ty  t h a t  histories m a y  act  as regulators  of gene act iv-  
i ty  ~, the  f inding t h a t  s teroid hormones  b ind  to these  
nuclear  s t ruc tu res  t~ appears  i m p o r t a n t  for expla in ing  the  
p resen t  observat ions .  

The results  here  repor ted  suggest  t h a t  a glucocort icoid 
t r e a t m e n t  m a y  decrease the  syn thes i s  of lysosomal  
enzymes  ~s in t he  liver ceils of young  ra ts  only. Old 
animals  appear  no t  to respond  in a s imilar  way. Since 
these  hormones  s t imula te  the  synthes is  of cer ta in  of the  
liver enzymes,  as also shown here, t he  reduced  fo rma t ion  
of be ta -g lucuronidase  in young  ra ts  appears  more  
p r o b a b l y  due to  a reduced  release of t h e  hydro lase  f rom 
lysosomes,  t h a t  is to  a feedback  mechan i sm b ro u g h t  
abou t  by  the  hormone,  r a the r  t h a n  to  a p r i ma ry  inh ib i to ry  
effect  a t  t he  microsomal  l e v e l  

Riassu~to. La sintesi  di f l-glucuronidasi  nel fegato di  
r a t t i  di 4 e 24 mesi  di v i t a  t r a t t a t i  con desametasone-21-  
fosfato viene a p p a r e n t e m e n t e  d iminu i t a  negli  animal i  
g iovani  e non  in  quell i  senescenti ,  t n  quest i  n l t imi  si 
osserva al contrar io  una  s t imolazione della s intesi  di 
t r ip to fano  ossigenasi  superiore a quel l s  p r e s e n t a t a  dagli  
animal i  di  giovane et~. 
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