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b r a i n  can  r e t a i n  ~4C label led n u t r i e n t s  to  a g rea te r  e x t e n t  
t h a n  t he  res t  of t he  b r a i n  7. The  fol lowing e x p e r i m e n t  was  
des igned  to  d e t e r m i n e  w h e t h e r  t h i s  r e t e n t i o n  capac i t y  is 
a consequence  of d i f fe ren t ia l  i nco rpo ra t i on  of D-glucose- 
1~C w i t h i n  a l ip id  s u b t r a c t i o n  of t he  med ia l  h y p o t h a l a m u s .  
I f  t h a t  is t h e  case, i t  would  be  conce ivab le  t h a t  feeding 
b e h a v i o r  is con t ro l led  b y  a local ad ipok ine t i c  m e c h a n i s m  
w i t h i n  t he  b ra in .  

Ten  Sprague  Dawley  a lb ino  r a t s  (mean  we igh t  • SD:  
273 • 40 g) h a v i n g  free access to  food and  w a t e r  were 
used. Ha l f  t he  an ima l s  were of each  sex, b u t  since no  
re l iable  differences  were observed  be t w een  t he  2 groups,  
all  d a t a  were pooled.  All  an ima l s  were s t o m a c h  t u b e d  
w i t h  20 ~zC of un i fo rmly  label led  D-glucose-~C in 5 ml  
of 50% w/v  un labe l l ed  D-glucose; 6.5 h la ter ,  all an i ma l s  
were anes the t i z ed  w i t h  N e m b u t a l ;  b r a ins  were r e m o v e d  
and  frozen. V M H  and  l a t e ra l  h y p o t h a l a m i c  (LHA) 
samples  were dissected a n d  weighed  to  0.1 m g  7. Ind iv i -  
dua l  samples  were homogen ized  and  s epa ra t ed  b y  
c o n v e n t i o n a l  e x t r a c t i o n  p rocedures  in to  t r i ch lo roace t i c  
acid (30%) soluble,  c h l o r o f o r m - m e t h a n o l  (2:1 by  volume)  
soluble,  a n d  res idue  f ract ions .  T he  ex t r ac t s  were  evapo-  
r a t e d  to d ryness  and  dissolved in 0.3 ml  of Soluene | 
Af te r  add i t i on  of 3 m l  of sc in t i l l a t ion  cockta i l  (4 g P P O  
and  0.2 g P O P O P  per  l i ter  of to luene  ), each  sample  was 
coun ted  for 50 rain.  

I n  all  f ract ions ,  V M H  r a d i o a c t i v i t y  was h igher  t h a n  
L H A  ac t i v i t y  (Table) (t > 3.90, d] = 9, p < 001 ,  in  all  3 
cases, cor re la ted  t-test) .  F u r t h e r m o r e ,  t he  re la t ive  
increase  in t he  a c t i v i t y  of t h e  V M H  l ipid  f ract ion,  in 

compar i son  to  t he  co r r e spond ing  L H A  ext rac t ,  was 
re l i ab ly  h ighe r  t h a n  t he  co r re spond ing  increases  in  
e i t he r  t h e  acid soluble  or res idue  f r ac t ions  (t > 2.61, 
d/ = 9, p < 0.05, in  b o t h  cases). 

A l t h o u g h  t r a n s l a t i o n  of th i s  d i s t r i b u t i o n  d i f fe ren t ia l  
i n to  a b e h a v i o r a l  cause  is n o t  ye t  possible,  t h e  d i s t i nc t  
m e t a b o l i s m  of t he  V M H  suggests  one un ique  m e c h a n i s m  
w h e r e b y  t he  r egu la t ion  of ene rgy  i n t a k e  m a y  be  ac- 
compl i shed  : Namely ,  local V M H  m e t a b o l i s m  m a y  
para l le l  a cr i t ica l  pe r iphe ra l  process,  poss ib ly  adipose  
t i ssue  me tabo l i sm,  a n d  t h e r e b y  keep accoun t  of l ipogenic  
and  l ipolyt ic  n u t r i e n t  t r a n s a c t i o n s  w i t h i n  t he  body.  Such  
a process  could be  m e d i a t e d  b y  t he  insu l in  sens i t ive  cells 
wh ich  h a v e  been  d e m o n s t r a t e d  to  res ide in the  med ia l  
h y p o t h a l a m u s  s. 

Zusammen/assung. N a c h  perora le r  V e r a b r e i c h u n g  von  
l~C-Glukose k o n n t e  in  den  L ip iden  des v e n t r o m e d i a l e n  
H y p o t h a l a m u s  m e h r  Radioak t iv i t~ i t  nachgewiesen  wet-  
den  als im l a t e ra l en  H y p o t h a l a m u s .  Dies kOnnte  ein 
Hinweis  fiir eine S t e u e r u n g  der  N a h r u n g s a u f n a h m e  fiber 
den  L i p i d m e t a b o l i s m u s  des m e d i a l e n  H y p o t h a l a m u s  
sein. 
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DPM ( :~ SEM)110 mg tissue in TCA, chloroform-methanol and residue 
fractions of ventromedial and lateral hypothalamic brain samples 
and % differences 

Fraction VMH LHA VMH-LHA 
LHA 

xlOO% 

Trichloroacefic acid 498 (~  60) 402 (=L 34) 24.2% (d= 5.8) 
Chloroform-methanol 317 (+  23) 214 (+  12) 48.3% ( ~  8.3) 
Residue 143 (+  8) 115 (+  6) 25.9% (=[=6.7) 
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T h e  Effect of  In trace l lu lar  P o t a s s i u m  Ions  on  Act ive  S o d i u m  Eff lux  in F r o g  S a r t o r i u s  M u s c l e  

The  ion sens i t i v i ty  of sod ium eff lux f rom s t r i a t ed  
muscle  ha s  b e e n  t h e  sub j ec t  of severa l  i nves t iga t ions  1-4. 
The  a c t i v a t i o n  of sod ium o u t w a r d  t r a n s p o r t  b y  ex t e rna l  
p o t a s s i u m  ions is abol i shed  b y  s t r o p h a n t i d i n  4, s 

Whi l e  t h e  effects of e x t e r n a l  N a  +- a n d  K+-ion con- 
c e n t r a t i o n s  on t he  glycoside-sensi t ive  Na+-ex t rus ion  h a v e  
been  s tud ied  in some de ta i l  s , l i t t l e  is k n o w n  so far  a b o u t  
t h e  effect  of i n t e r n a l  K+-ions  on  ac t ive  sod ium eff lux 
f rom muscle.  

Material and methods. Using  pa i r s  of sa r to r ius  muscles  
f rom the  frog Rana temporaria, para l le l  m e a s u r e m e n t s  of 
Na-ef f lux  w i t h o u t  a n d  w i t h  s t r o p h a n t i d i n  were m a d e  and  
t he  dif ference b e t w e e n  t h e  respec t ive  va lues  was t a k e n  to 
give t h e  d a t a  for ac t ive  Na+-eff lux,  T he  e x p e r i m e n t a l  
m e t h o d s  were s imi la r  tp  those  descr ibed  b y  p rev ious  
a u t h o r s  4-6. Muscles were loaded  w i t h  p o t a s s i u m  chlor ide  
b y  i m m e r s i n g  t h e m  for  6 h in  h i g h  p o t a s s i u m - R i n g e r  7, s, 
c o n t a i n i n g  2~Na. T h e r e a f t e r  t h e  muscle  was in i t i a l ly  
equ i l i b r a t ed  ior  20 ra in  in  n o n - r a d i o a c t i v e  so lu t ion  a t  t he  
e x p e r i m e n t a l  t e m p e r a t u r e  of 20~ M e a s u r e m e n t s  of t he  

sod ium eff lux were t h e n  ca r r ied  ou t  over  a pe r iod  of 
45 m i n  a t  %tle e x t e r n a l  K + c o n c e n t r a t i o n s  [K0], g iven  in  
t h e  Figure ,  in  presence  or in  absence  of 10 .5 s t r o p h a n t i -  
din.  The  t i m e  course of t he  changes  in i n t e rna l  p o t a s s i u m  
[Ki], was  o b t a i n e d  f rom muscles  loaded  w i t h  [~K] -  
p o t a s s i u m  chloride,  t he  ~ N a  be ing  a b s e n t  in  t h i s  case. 
The  It(i] of these  muscles  equ i l i b r a t ed  w i t h  t h e  42K-solu- 
t ion  of k n o w n  specific a c t i v i t y  was c o m p u t e d  f rom the  
r a d i o a c t i v i t y  r e m a i n i n g  in t h e  muscle .  I n  add i t i on  t he  
e lec t ro ly tes  were m e a s u r e d  a t  t he  end  of t he  e x p e r i m e n t  
f rom perchlor ic  acid ex t r ac t s  w i t h  she aid of a B e c k m a n  D U  
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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  

3 ~ o 

o o o 

~ 2  o 
-~ A *~ ~176 0 

Ko=4mH 

I Ko=2.SmM 

�9 . O9 

�9 �9 Ko=lmN 

]nterna~ potassium concentration 

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.  

1 K. KATO, H. IDE, T. SHIRAHAMA and W. H. FISHMAN, Bioehem. J. 
117, 161 (1970). 
R. DOFUKU, U. TETTENBORN and S. OHNO, Nature new Biol. 232, 5 
(1971). 
K. M. WAgG, M. BALZER, K. BERDE and M. FOLDVARY, Fedn Proc. 
29, 348 (1970). 

40.  KOL~OVSKV and M. PALMIERI, Bioehem. J. 125, 697 (1971). 
5 A. C. ALLISON, Nature new Biol. 230, 163 (1971). 
G E. ?WIEr~R and Y. MARMARY, Lab. Invest. 21,505 (1969). 
7 G. WEISSMANN, New Engl. J. Med. 20, 1143 (1965). 
s A. M. Synods, D. A. LEwts and R. J. ANCILL, Biochem. Pharmae. 

18, 2581 (1969). 
G. C. YI~AN and R. S. CI~ANG, J. Geront. 2d, 82 (1969). 

10 R. T. SCI~IMKE, E. W. SW~ENEV and C. M. BERLIN, J. biol. Chem. 
240, 322 (1965). 

n T. B~RG, D. BONAN and P. O, SEaLEN, Expl Cell Res, 72, 571 
(1972). 


