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The  Effect  of the  A d r e n a l  C o r t e x  and Die t  C o m -  
p o s i t i o n  o n  the  Rate  of  A c e t o a c e t a t e  F o r m a t i o n  

by  Liver  S l i c e s  f r o m  Infant  a n d  Adul t  Rat s  

I t  ha s  been  shown  prev ious ly  (DRAHOTA e t  al. x) t h a t  
dur ing  p o s t n a t a l  d e v e l o p m e n t  of t he  r a t  t he  ra te  of aceto-  
ace ta t e  f o r m a t i o n  (AA) by  r a t  l iver slices increases  
r ap id ly  a f te r  b i r t h  and  decreases  again a t  the  t ime  of 
weaning,  when  solid food wi th  a lower fa t  con t en t  t h a n  
t h a t  of milk is f irst  consumed.  I t  is well known  t h a t  in 
the  r a t  the  ra te  of AA format ion. is  a f fec ted  by  the  adrena l  
cor tex  (Scow and  CHERNICK 2) a n d  b y  the  compos i t ion  of 
the  d ie t  (e.g. WlELAND and  LOFFLERa). I t  was  asked how 
far these  two  fac tors  were respons ib le  for the  changes  ob- 
se rved  dur ing  p o s t n a t a l  d e v e l o p m e n t .  

Fi rs t ,  i n f a n t  r a t s  aged  14 days ,  t o g e t h e r  w i t h  t he  
m o t h e r  ra t ,  were  fed a h igh - fa t  isocaloric d ie t  (60% Cal. 
margar ine ,  F~IBRy 4) up  to  t h e  30th day,  a n d  on t h a t  d a y  
the  ra te  of AA f o r m a t i o n  by  the i r  l ivers was  compa re d  
wi th  t h a t  of no rma l ly  fed  r a t s  of t he  same age a n d  of 
adu l t  r a t s  f e d  the  same h igh  fa t  d ie t  for 15 days.  Slices 
were i ncuba t ed  as descr ibed  previous ly  (DRAHOTA e t  
al.~) and  AA was  d e t e r m i n e d  according  to  WALKER b. 
Animals  were killed in t he  fed s ta te .  I t  is a p p a r e n t  f rom 
Table  I t h a t  feeding the  h igh  fa t  d ie t  to  in fan t  ra t s  for 15 
days  leads  to  a ra te  of AA fo rmat ion  t h a t  is m u c h  g rea te r  
t h a n  feeding the  same d i e t  to  adu l t  animals .  H e n c e  it 
appea r s  t h a t  (a) ti le change -ove r  f rom the  mi lk  d ie t  to  the  
adu l t  t y p e  of d ie t  is in p a r t  responsib le  for  t he  fall in t he  
r a t e  of AA fo rma t ion  a t  weaning,  and  (b) t h a t  some 
o the r  fac tor  m u s t  a l s o b e  act ive,  since o therwise  i t  should 
have  been possible to  raise the  ra te  of AA fo rma t ion  to 
the  same e x t e n t  in adu l t  animals .  

Cor t icos terone  was appl ied  i n t r amuscu la r ly  in a dose of 
2 rag/100 g / d a y  for 4 days  be tween  the  7th and  10th pos t -  
na ta l  d a y  and  for the  same per iod  of t ime  to a d u l t  ani-  
mals.  I t  is a p p a r e n t  f rom Table  I t h a t  appl ica t ion  of th is  
h o r m o n e  cons ide rab ly  depresses  the  high ra te  of  AA for- 
m a t i o n  in i n f a n t  r a t s  b u t  has  no effect  in adu l t  animals ,  
regardless  of w h e t h e r  t h e y  h a v e  been  fed or s t a rved  pr ior  
to  t he  d e t e r m i n a t i o n  of AA. Thus  i t  appea r s  t h a t  in in- 
f a n t  r a t s  t he  ra te  of ad renM cort ical  h o r m o n e  p roduc t ion  
is smal ler  t h a n  la te r  in life, as has  been  sugges ted  pre-  
viously  (HAHN and  KOLDOVSK~6, KOLDOVSK~ et  al.~). 

Table I. The effect of feeding a high-fat diet for 15 days to rats 
aged 15 days and to adult animals, and the effect of corticosterone 

Treatment Age No. of Aeetoaeetate Remarks 
rats formed/z Mlg 

liver slices 

Normal diet 30 days 8 2.51 =i: 0.09~ 
High fat 30 days 8 14.04 4- 1.52 
Normal diet 3 months 8 3.5 =t= 0.90 
High fat 3 months 8 8.2 =i: 1.10 

Saline i.m. l0 days 7 8.44 =[= 1,a9 
Cortico- 10 days 7 4.52 J= 0.38 
sterone 
Saline 6 months 6 12.1 =t= 0.8~ 
Cortico- 6 months 6 I2.~ =h 1.~ 
sterone 
Saline 6 months 6 3.1 4- 0.1 
Cortieo- 6 months 6 3.09 4- 0.02 
sterone 

~4 h starvation 
24 h starvation 

Fed 
Fed 

Control and experimental animals of the same age were always from 
two litters equally mixed on the 2nd day after birth. • = S.E. 

R a t s  were  ad rena l ec tomized  on the  15th p o s t n a t a l  day  
and  the  ra te  of AA fo rma t ion  b y  the i r  l ivers was s tud ied  
4 days  later.  A d u l t  an imal s  were  s t u d i e d  in t he  same 
fashion.  A 0.9 NaC1 solu t ion  was offered ins t ead  of wa te r .  
Tab le  I I  shows  t h a t  t h e  ra te  of AA fo rma t ion  b y  the  
l ivers of 19-day old a d r e n a l e c t o mi z e d  r a t s  was  con- 
s iderab ly  g rea te r  t h a n  t h a t  of cont ro l  an imals  of  t he  s a m e  
age and  the  s t a t e  of s a t i e t y  had  l i t t le  effect .  In  adu l t  
animals  a d r e n a l e c t o m y  decreased  the  ra te  of AA forma-  
t ion in ra t s  s t a rved  for 24 h b u t  ra ised i t  in fed an imals ,  
in bo th  cases the  changes  being m u c h  smal ler  t h a n  in in- 
fancy. 

I t  has  been  pos tu l a t ed  (DRAHOTA et al. x) t h a t  the  h igh-  
fa t  milk d i e t  is respons ib le  for t h e  h igh  r a t e  of AA for-  
ma t ion  by  l iver slices f rom suckl ing ra t s .  This  is sug-  
ges ted  by  the  i m m e d i a t e  a n d  rap id  p o s t n a t a l  rise in AA 
fo rmat ion  and  t h e  g radua l  decrease  a t  t h e  t ime  of wean ing  
be tween  the  15th and  30th days ,  w h e n  a tow-fa t  h igh-  
c a r b o h y d r a t e  d ie t  is f i rs t  consumed .  This  is conf i rmed  b y  
the  fact  t h a t  con t inued  feeding of a h igh fa t  d ie t  f rom the  
14th day  ma in t a ins  th is  ve ry  high ra te  of AA format ion ,  
while in adu l t  an imals  the  ra te  is also increased,  b u t  to  a 
lesser ex ten t .  Hence  o the r  fac tors  m u s t  p lay  a role;  and  
appa ren t l y  the  adrena l  g lands  are involved,  since adrena l -  
ec tomy  on the  15th d a y  has  the  same effect  as feeding a 
high fa t  diet ,  whi le  cor t i sone  depresses  the  h igh  ra te  of 
AA fo rma t ion  in suckl ing ra ts .  

I t  the re fore  a p p e a r s  p robab le  t h a t  t he  par t icular .  
metabol ic  s i t ua t ion  of tile suckl ing r a t  {high fa t  ut i l iza-  

Table II. The effect of adrenalectomy performed 4 days previously 
on the rate of acetoacetate formation by liver slices 

Treatment Age No. of Acetoaeetate Remarks 
rats formed/~M/g 

liverlh 

Sham 19 days 5 4.8 ::[: 1.47 ~ Fed 
operated 
Sham 19 days 5 6.4 :t: 1.18 24 h starvation 
operated 
Adrcnalee- 19 days 6 18.1 ! 0,60 Fed 
tomized 
Adrenalec- 19 days 15 17,0 :j: 0.95 24 h starvation 
tomized 
Sham 19 days 13 9,7 :i: 1.26 24 h starvation 
operated 
Sham 8 months 6 12.1 =1= 0.82 24 h starvation 
operated 
Adrenatec- 8 months 6 4.75 ! 0.27 24 h starvation 
tomized 
Sham 8 months 6 3.10 -~ 11.09 Fed 
operated 
Adrenalec- 8 months 6 9.36 ~ 1.55 Fed 
tonfized 

• = S,E. 
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t ion) and the  developing pa t t e rn  of enzyme  act iv i t ies  and  
endocr ine  funct ions  are  all  responsible for the  p ronounced  
difference be tween  aduI t  and infan t  rats.  

Final ly ,  i t  is wor th  po in t ing  ou t  t h a t  cor t isone admin-  
i s t ra t ion  to in fan t  ra ts  appears  a lways  to speed up 
deve lopment  (e.g. pancrea t ic  and in tes t inal  funct ions,  
RoKos  et  al. s) while ad rena lec tomy  slows down develop-  
m e n t  (e.g. f l-galactosidase a c t i v i t y  in the  gut,  KOL- 
DOVSK~# et  al.7), ma in ta in ing  high enzyme  ac t iv i ty  if 
such is the  usual  s ta te  in the  suckling period, or  low en- 
zyme ac t iv i ty  if t h a t  is the  normal  condi t ion  in infancy.  
A s imilar  phenomenon  has  been  shown in th is  paper .  

R a t t e n  kein Hormoneinf luss .  Adrena lek tomie  (14. Tag 
nach  Geburt)  f i ihrt  zu hoher  P r o d u k t i o n  (19, Tag). Nu t  
bei  erwachsenen,  n ich t  hungernden  !Ratten ist  dies weniger 
ausgepr~gt .  

P. HAHN, Z. DRAHOTA, 
and  O. KOLDOVSK'~ 

Institute of Physiology, Czechoslovak A cademy o/Sciences, 
Prague (Czechoslovakia), June 25, 1964. 

Zusammenfassung. H o h e r  Ace toace ta t an te i l  in Leber  
junger  R a t t e n  wird  durch  IKort ikosteronverabreichung in 
rive a m  10. Tag  nach  Gebur t  erniedrigt .  Bei  e rwachsenen 
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E f f e c t  o f  Sulphates  on the Intestinal  Absorpt ion 
of Sr-85 in Rats 

In  our  previous  exper iments ,  ba r ium sulphate  was 
shown to be an  effect ive  means  for d iminishing the  ab- 
sorp t ion  of rad ioac t ive  s t ron t ium f rom the  in tes t ine  
shor t ly  af ter  exposure  in ra ts  and m a n  1-8. I n  fu r the r  
work,  the  effect  of var ious  sulphates  and the i r  combina-  
t ions on the  metabo l i sm of oral ly  adminis te red  Sr-85 in 
ra t s  was compared .  Several  factors  which  migh t  inf luence 
the  effect iveness of t he  t r e a t m e n t  were  also s tudied.  The  
detai ls  of th is  work  will  be publ ished elsewhere. 

W h e n  di f ferent  su lphates  were  g iven  ora l ly  in equi-  
mola r  amoun t s  10 min  af te r  Sr-85 adminis t ra t ion ,  40 to  
60% less of Sr-85 was re ta ined  in the  femurs  of rats  re- 
ceiving sodium, magnesium,  ca lc ium and ba r ium sul- 
phates,  whereas  s t ron t ium su lpha te  reduced  the  skeletal  
r e ten t ion  of Sr-85 only  b y  30~o compared  wi th  controls.  

The  effect  of ind iv idua l  su lphates  and thei r  combina-  
t ions was compared  under  the  same expe r imen ta l  condi-  
t ions (Table). There  was a s ignif icant  difference in t he  
re ten t ion  of Sr-85 be tween  the  groups receiving ca lc ium 
and  b a r i u m  sulphates  only,  or  ca lc ium su lpha te  w i t h  
sodium and magnes ium sulphates,  and  those  receiv ing 
ba r ium and  sod ium or magnes ium sulphates.  The  addi t ion  
of excess SO4 ~- ions marked ly  increased the  effect iveness 

Retention of Sr-85 2 days after oral administration in rats treated 
with various sulphates and their combinations 

No. of Agents" % of dose 
rats in femur b 

12 Controls 1.12 4- 0.34 
6 CaSO 4 0.79 4- 0.32 
6 BaSe a 0.53 4- 0.16 
6 CaS04 + NazSO 4 0.47 4- 0,17 
6 CaSO 4 + MgS0~ 0.53 4- 0,18 
6 BaSO 4 + NazSO~ 0.25 =~= 0.13 
6 BaSO4 + MgSO 4 0.27 4- 0.18 

0.8 mMol of each sulphate was given orally 10 rain after Sr-85 
administration to fasted animals, b Mean-~ standard error of the 
mean multiplied by t - value for 95% confidence level. 

of  ba r ium sulphate ,  so t h a t  near ly  80% less of  Sr-85 was 
re ta ined  in t he  bones of t r ea t ed  an imals  in compar ison 
wi th  controls .  

Severa l  ba r ium su lpha te  p repara t ions  showed different  
a f f in i ty  to Sr-85 in vitro as well  as in rive. However ,  when 
excess SO42- ions were added,  the  p ropor t ion  of adsorbed 
Sr-85 increased subs tan t i a l ly  and  all p repara t ions  exer ted  
s imilar  effect. 

W h e n  up to 100 #Moles of carr ier  s t r o n t i u m  were 
added  e i ther  to Sr-85 solut ion or  to  t he  suspension of sul- 
phates ,  on ly  s l ight  differences in the  effect iveness  of 
sod ium and  ba r ium sulphates  were  observed.  The  sul- 
pha tes  seem to  be equa l ly  effect ive  in younger  and  in 
older  animals .  

B a r i u m  sulphate  alone, g iven to  s t a rved  or  fed animals,  
decreased the  re ten t ion  of Sr-85 only  in s t a rved  rats,  
while in the  fed group i t  was ineffective.  However ,  follow- 
ing the  admin i s t r a t ion  of b a r i u m  sulphate  combined  wi th  
sod ium sulphate ,  the  skele ta l  r e ten t ion  of Sr-85 was re- 
duced by  90 and 50% in t he  s t a rved  and fed animals  
respec t ive ly .  

I n  o the r  exper iments ,  t he  effect iveness  of var ious  
a m o u n t s  of  su lphates  g iven  ora l ly  in a single dose I0  rain 
a f te r  Sr-85 con tamina t ion  was  inves t iga ted .  The  F igure  
presents  such d a t a  on a semi- logar i thmic  plot .  The  re la t ive  
decrease of skele ta l  Sr-85 w i t h  t he  increasing dose of 
b a r i u m  su lpha te  follows a s t ra igh t  line th rough  the  whole 
dose range inves t iga ted .  S imi lar  dose dependence  can  be 
demons t r a t ed  in the  case of sod ium su lpha te  or  its com- 
binat ions  wi th  ba r ium sulphate ,  bu t  only  when  increasing 
the  doses up to a cer ta in  l e v e l  Bes t  results  were  obta ined  
when  1.6 mMoles of ba r ium and sod ium su lpha tes  were 
given,  i.e. 93 and 94% reduc t ion  in  t he  skeleta l  con ten t  
of  Sr-85 in t r ea ted  ra ts  as compared  w i t h  controls.  

W h e n  t r e a t m e n t  was delayed,  i ts  effect  decreased wi th  
t ime.  E v e n  the  best  ac t ing  agents,  g iven  80 rain after  
Sr-85 admin i s t r a t ion  to s t a rved  rats,  lost  the i r  effect ive-  
ness. However ,  one single dose g iven  ear ly  af ter  con tam-  
ina t ion  was found to be sufficient  to decrease substan-  
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