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E f f e c t  o f  I n d o l e a c e t i c  A c i d  o n  P r o t e i n  a n d  
R i b o n u c l e i c  A c i d  S y n t h e s i s  

T h o u g h  t h e  m e c h a n i s m  of  t h e  a c t i o n  o f  i n d o l e a c e t i c  
a c i d  ( I A A )  o n  g r o w t h  h a s  n o t  y e t  b e e n  f u l l y  e l u c i d a t e d ,  
i t  h a s  b e e n  s h o w n  u n e q u i v o c a l l y  t h a t  I A A  a p p l i c a t i o n  
r e s u l t s  in  a n  a l t e r a t i o n  o f  v a r i o u s  m e t a b o l i c  p a t h w a y s L  
I n  t h i s  c o n n e c t i o n ,  p a r t i c u l a r  m e n t i o n  s h o u l d  b e  m a d e  o f  
m e t a b o l i s m  of  n u c l e i c  a c i d s  2-4 a n d  a l so  of  p r o t e i n  s y n -  
t h e s i s  6. F r o m  t h e  w o r k  o f  NOODEN a n d  THIMANN s, i t  is 
a p p a r e n t  t h a t  t h e  l o c u s  o f  a c t i o n  o f  a u x i n  in  cel l  e n l a r g e -  
m e n t  is  o n  a n u c l e i c  a c i d  s y s t e m  c o n t r o l l i n g  s y n t h e s i s  
o f  a n  e s s e n t i a l  p r o t e i n .  W e  w i s h  t o  r e p o r t  o u r  d a t a  o n  
R N A  a n d  p r o t e i n  s y n t h e s i s  t o  p i n p o i n t  t h e  e x a c t  s t a g e  
a t  w h i c h  t h e s e  a r e  a f f e c t e d  in  p r e s e n c e  o f  I A A .  

P e a s  o b t a i n e d  f r o m  t h e  m a r k e t  w e r e  g e r m i n a t e d  a t  
25°C .  2 5 0 - 3 0 0  s e c t i o n s  (10 m m )  f r o m  t h e  i n t e r n o d e  w e r e  
s u s p e n d e d  i n  0 . 0 5 M  :I r is  b u f f e r  p H  7.0 c o n t a i n i n g  1 0 - ~ M  
I A A  for  20 h .  A n o t h e r  s e t  w a s  s i m i l a r l y  k e p t  w i t h o u t  I A A ,  
a s  a c o n t r o l .  T h e  s e c t i o n s  w e r e  t h e n  w a s h e d  t h o r o u g h l y  
w i t h  w a t e r  a n d  d r i e d  w i t h  f i l t e r  p a p e r .  R i b o s o m e s  a n d  
p H  5 f r a c t i o n s  w e r e  i s o l a t e d  f r o m  t h o s e  s e c t i o n s  a c c o r d i n g  
to  t h e  m e t h o d  of  T s o '  e t  a l .e .  P r o t e i n  a n d  R N A  c o n t e n t  
w a s  e s t i m a t e d  b y  b i u r e t  7 a n d  O r c i n o l  t e s t  s r e s p e c t i v e l y .  
R a d i o a c t i v e  p y r o p h o s p h a t e  w a s  p r e p a r e d  a c c o r d i n g  t o  
t h e  m e t h o d  d e s c r i b e d  e a r l i e r  9. A m i n o a c y l - s R N A  w a s  i so-  
l a t e d  b y  t h e  m e t h o d  of  HOAGLAND e t  al.  ~0 

W h e n  p y r o p h o s p h a t e  e x c h a n g e  w a s  d e t e r m i n e d  w i t h  
p H  5 f r a c t i o n s  f r o m  t h e  c o n t r o l  a n d  t r e a t e d  t i s s u e s  in  t h e  
p r e s e n c e  o f  20 a m i n o  ac ids ,  i t  w a s  o b s e r v e d  t h a t  t h e r e  w a s  
n o  s t i m u l a t i o n .  T h e  s y n t h e s i s  of  a m i n o a c y l - s R N A  w a s  
s t u d i e d  w i t h  p H  5 f r a c t i o n s  in  t h e  p r e s e n c e  o f  C14-amino  
a c i d s  ( o b t a i n e d  f r o m  a l g a l  p r o t e i n  h y d r o l y s a t e ,  R a d i o -  
c h e m i c a l  C e n t r e ,  A m e r s h a m ,  U K ) .  I n c o r p o r a t i o n  o f  
a m i n o  a c i d  i n t o  R N A  w a s  n o t  f o u n d  t o  b e  s t i m u l a t e d  in  
t h e  e x p e r i m e n t .  B u t  w h e n  i n c u b a t e d  in  t h e  p r e s e n c e  o f  
R N P  p a r t i c l e s  f r o m  t h e  e x p e r i m e n t ,  a 1 . 5 - 2  fo ld  i n c r e a s e  
in  t h e  a c i d - p r e c i p i t a b l e  f r a c t i o n  w a s  o b s e r v e d .  T h e  d a t a  
a r e  g i v e n  i n  T a b l e  I.  T h e n  a h y b r i d  e x p e r i m e n t  w a s  
d e s i g n e d .  T h e  p H  5 f r a c t i o n  f r o m  t h e  c o n t r o l ,  a n d  R N P  
f r o m  t h e  t r e a t e d ,  a n d  v i c e  v e r s a ,  w h e n  i n c u b a t e d  w i t h  
C~*-amino  a c i d  m i x t u r e ,  o n l y  a s t i m u l a t i o n  of  a b o u t  

Table I. Pyrophosphate exchange and amino acid incorporation by 
pH 5 and RNP fractions 

t w o f o l d  w a s  o b s e r v e d  in  t h e  f o r m e r  case .  R i b o s o m e s  
i s o l a t e d  f r o m  t h e  t r e a t e d  t i s s u e  a n d  a m i n o  a c i d  l o a d e d  
s R N A  f r o m  t h e  c o n t r o l  t i s s u e ,  w h e n  a l l o w e d  t o  s y n t h e s i z e  
p r o t e i n ,  s h o w e d  h i g h e r  i n c o r p o r a t i o n  o f  a m i n o  a c i d s  i n t o  
t h e  a c i d - i n s o l u b l e  f r a c t i o n  t h a n  t h a t  of  t h e  c o n t r o l .  T h e  
d a t a  a r e  r e c o r d e d  in  T a b l e  I I .  

F r o m  t h e  a b o v e  d a t a  i t  is a p p a r e n t  t h a t  u n d e r  t h e  in-  
f l u e n c e  o f  I A A  no  c h a n g e  o c c u r s  in  t h e  c a p a c i t y  o f  a m i n o -  
a c y l  s R N A  s y n t h e s i s ,  b u t  a c o n s i s t e n t  c h a n g e  is d i s c e r n i b l e  
w i t h  R N P  p a r t i c l e s  so  f a r  a s  a m i n o  ac id  i n c o r p o r a t i o n  is 
c o n c e r n e d .  W h e n  a n a l y s e d  for  t h e  R N A  c o n t e n t  o f  t h e  
r i b o s o m a l  pe l l e t ,  i t  w a s  o b s e r v e d  t h a t  t h e r e  is a 1 2 - 1 3 %  
i n c r e a s e  in  t h e  c a s e  of  t r e a t e d  o n e s  o v e r  t h e  c o n t r o l .  I f  
3 - 4 %  of  t h e  t o t a l  R N A  is m R N A ,  a n d  4 0 %  is t h e  r i bo -  
s o m a l  R N A ,  t h e n  in  t e r m s  of  r R N A ,  m R N A  will  be  a p -  
p r o x i m a t e l y  9 - 1 0 % ,  w h i c h  m a y  p a r t l y  be  c o r r e l a t e d  w i t h  
t h e  i n c r e a s e  of  R N A  f r o m  t r e a t e d  r i b o s o m e s ,  p r o v i d e d  al l  
t h e  m R N A  s y n t h e s i z e d  in  t h e  I A A - t r e a t e d  t i s s u e  is in  
a s s o c i a t i o n  w i t h  t h e  r i b o s o m e s .  A c c o r d i n g  to  t h e  o b s e r v a -  
t i o n  o f  IWAMOTO e t  al.  n ,  TALWAR e t  al.  x2 a n d  KORNER 13, 
a d m i n i s t r a t i o n  of  g r o w t h  h o r m o n e  t o  r a t s  i n c r e a s e s  t h e  
r a t e s  of  i n c o r p o r a t i o n  o f  l a b e l l e d  p r e c u r s o r  i n t o  n u c l e a r  
R N A  of  r a t  l iver .  W i t h  t h e  a p p l i c a t i o n  o f  I A A ,  m e t a b -  
o l i s m  of  n u c l e a r  R N A  h a s  a l so  b e e n  f o u n d  to  be  m o s t l y  
a f f e c t e d  in  t h e  p r e s e n t  c a s e  ~4. I n  t e r m s  o f  t h e  c h e m i c a l  

Table II. Transfer of amino acids from aminoacyl sRNA in presence 
of treated and non-treated ribosomes 

Control Experimental epm/mg 
Aminoacyl RNP Aminoacyl RNP ribosomal 
sRNA sRNA protein 

+ + -- -- 250 
-- -- + + 560 
-- + + -- 290 
+ -- -- + 520 

Aminoacyl sRNA was prepared by incubating pH 5 fraction from the 
treated and control ribosomes with C14-algal protein hydrolysate as 
indicated in the 'Method'. Aminoacyl sRNA containing 2000 epm, 
RNP 1.1 mg was used. Other conditions were the same as indicated 
in Table I. 

Experi- Fraction Control Treated Labelled 
ment  No. cpm/mgP cpm/mgP compound 

1 pH 5 180 209 pa~ p32 
2 pH 5 6,500 6,300 C14-algal 

hydrolysate 
3 RNP + pH 5 7,400 10,300 

Complete system in the case of experiment no. 1 contains the follow- 
ing expressed in/*moles in a final volume of 1 ml: Tris pH 7.4, 100; 
MgC12, 5; ATP, 3; KF, 5; mixture containing 20 1-amino acids, 0.5 
each; paz ps2, 0.1 ml (2.9 - 10 e cpm/ml) and pH 5 enzyme, 1 rag. 
After 20 min incubation at 37°C, reaction was stopped with HC104, 
washed, and plated for counting after adsorption on activated char- 
coal. For experiment no. 2, besides Tris, MgClz and ATP, C14-algal 
protein hydrolysatc (6.5" 106 cpm/mg/ml),  0.1 ml was added, and 
for experiment no. 3, KCI 20, GTP 2, creatin kinase 0.5 rag, creatin 
phosphate 1, and RNP 0.95 mg were added. Incubated for 60 min. 
Abbreviations. IAA, indole acetic acid; mRNA,  messenger ribo- 
nucleic acid; rRNA, ribosomal ribonucleic acid; sRNA, soluble 
ribonucleic acid; RNP, ribonucleoprotein particle; ATP and GTP, 
adenosine and guanosine nucleoside-5'-triphosphate respectively. 
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m e c h a n i s m  of p ro t e in  syn thes i s ,  a ques t i on  t h a t  m i g h t  be  
posed  is wh ich  r ibosomal  c o n s t i t u e n t s  are r e spons ib le  for  
t h e  v a r i a t i o n  in ac t i v i t y  of r ibosomes .  I t  h a s  also b e e n  
obse rved  t h a t  the  nuc leo t ide  com pos i t i on  of t h e  r i b o s o m a l  
R N A  does no t  change  s ign i f i can t ly  t h r o u g h o u t  the  incu-  
b a t i o n  phase,  b u t  a cons i s t en t  v a r i a t i o n  in t h e  R N A / p r o -  
te in  ra t io  of t he  r ibosomal  pe l le t  can  be found.  T he  c h a n g e  
in t he  r a t e  of syn thes i s  of m R N A  sugges ts  t h a t  t he  mes-  
senger  R N A  c o n t e n t  of t he  r i bosome  m a y  differ.  Such  a 
cond i t ion  could also lead to  a v a r i a t i o n  of t h e  po lysome  
c o n t e n t  of t he  cell, a n d  these  ques t ions  are n o w  be ing  
inves t iga t ed  1~. 

Zusammen/assung. U n t e r  d e m  E in f lu s s  de r  Indoless ig-  
s/iure is t  die A m i n o a c y l - S R N A - S y n t h e s e  n i c h t  ver~tndert ,  

dagegen  zeigen die R i b o s o m e n  eine ges te iger te  FAhigkei t  
y o n  A m i n o s / i u r e - I n k o r p o r a t i o n .  
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T h e  P o s t n a t a l  D e v e l o p m e n t  of H o r m o n e  
Sens i t i ve  L ipase  in B r o w n  and  Whi te  A d i p o s e  

T i s s u e  of  the  Rat  

I t  h a s  b e e n  s h o w n  in  p r ev ious  w o r k  t h a t  in  suck l ing  
r a t s  t he  b lood  level  of free f a t t y  acids  (FFA)  is v e r y  h igh  
and  decreases  d u r i n g  s t a r v a t i o n  (Nov~IK e t  al. 1). A d m i n -  
i s t r a t i o n  of a d r e n a l i n  or  n o r a d r e n a l i n  to  such  a n i m a l s  does  
n o t  lead to  t h e  rise in  the  b lood  F F A  level  obse rved  in 
a d u l t  r a t s  (SKALA e t  al. ~) no r  does  t he  level  of b lood  
glucose change .  Since F F A  are  mobi l i zed  f rom ad ipose  
t issue,  a n d  since h o r m o n e  sens i t ive  l ipase seems to 
be  responsib le ,  a t  leas t  in  p a r t ,  for  t h i s  m o b i l i z a t i o n  
(VAUGHAN e t  al. s), t h e  a c t i v i t y  of  t h i s  e n z y m e  was  de t e r -  
m i n e d  in r a t  ad ipose  t i ssue  d u r i n g  p o s t n a t a l  d e v e l o p m e n t .  

L ipase  a c t i v i t y  was  d e t e r m i n e d  acco rd ing  to  VAUGHAN 
e t  al. 3 in  b r o w n  a n d  w h i t e  ad ipose  t i ssue  a f t e r  h o m o -  
gen iza t ion  w i t h  10 t i m e s  i t s  v o l u m e  of 0 . 2 5 M  KCI, a n d  
a f t e r  i n c u b a t i o n  of 0.1 ml  of t h i s  h o m o g e n a t e  in 0.9 ml  
K r e b s - R i n g e r  p h o s p h a t e  so lu t ion  (pH 7.4) w i t h  3% 
b o v i n e  s e r u m  a l b u m i n  ( f ract ion V) for 5-30 ra in  a t  37°C. 
The  F F A  c o n t e n t  a t  t h e  b e g i n n i n g  a n d  end  of i n c u b a t i o n  
was d e t e r m i n e d  co lo r imet r i ca l ly  accord ing  to  NOVAKL 
The  r a t e  of F F A  p r o d u c t i o n  was  l inear  for  a t  leas t  20 
rain,  a n d  h e n c e  on ly  va lues  for  t h e  20 m i n  i n c u b a t i o n  
per iod are  g iven.  B r o w n  ad ipose  t i ssue  was col lected f rom 
be tween  t h e  s h o u l d e r  b l ades  a n d  samples  f rom two  an i -  
ma l s  were usua l ly  pooled.  "White ad ipose  t i ssue  came  f rom 
the  s u b c u t a n e o u s  l aye r  a b o v e  t h e  knee  jo in t .  I n  n e w - b o r n  
ra t s  t he re  is h a r d l y  a n y  w h i t e  ad ipose  t i ssue  p r e s en t  a n d  
hence  on ly  b r o w n  t i ssue  was  s tud ied .  

I t  is a p p a r e n t  f rom Tab le  I t h a t  l ipase  a c t i v i t y  is low 
in  b o t h  b r o w n  a n d  w h i t e  ad ipose  t i ssue  in t h e  suckl ing 
per iod  a n d  rises b e t w e e n  d a y  10 a n d  18, a n d  t h a t  t h i s  is 
n o t  due  to  c h a n g e s  in  f a t  or  f a t  free d r y  m a t t e r  con t en t ,  
s ince these  occur  m o s t l y  b e t w e e n  d a y  1 a n d  10 (Tab le  I). 
T h u s  a t  a t i m e  w h e n  t h e  level  of F F A  in t h e  b lood of fed 
i n f a n t  r a t s  decreases  a n d  is ra i sed  d u r i n g  s t a r v a t i o n ,  
l ipase a c t i v i t y  is seen to  increase .  I n  w h i t e  ad ipose  tissue, 
l ipase a c t i v i t y  in  a d u l t  r a t s  is m u c h  lower  t h a n  in b r o w n  
adipose  t issue.  

I n  v iew of t h e  fac t  t h a t  t h e  r a t e  of a c e t o a c e t a t e  p roduc-  
t i on  b y  r a t  l iver  slices ha s  been  s h o w n  to  decrease  be tween  
d a y  10 and  18 p o s t n a t a l l y ,  a n d  t h a t  t h e  a d m i n i s t r a t i o n  of 
co r t i cos t e rone  before  d a y  10 leads  to  a p r e m a t u r e  fall  in  
t h i s  r a t e  (HAHN et  al.4), t i le  ef fec t  of co r t i cos te rone  was 
also t es ted .  1 m g  cor t i cos te rone /100  g b o d y  w e i g h t / d a y  
was  i n j ec t ed  i n to  r a t s  for  3 d a y s  b e t w e e n  d a y  7 a n d  10 
a n d  l ipase a c t i v i t y  was a g a i n  e x a m i n e d .  A n  increase  in 
a c t i v i t y  was  n o t e d  in b o t h  wh i t e  a n d  b r o w n  adipose  t issue 
(Table  II) .  I t  was  n o t  possible,  however ,  t ?  de l ay  t h e  rise 
in  a c t i v i t y  b y  a d r e n a l e c t o m y  p e r f o r m e d  on d a y  14 or  b y  
feeding a h igh  fa t  d ie t  f r om d a y  14. 
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Table I. Development of hormone sensitive lipase activity and tissue composition of white and brown adipose tissue 

Age (days) Fat content (% wet weight) 

white brown 

Fat free dry substance Lipase activity (pEq/g[20 min) 
(% wet weight)~ 

white brown white brown 

1 0 14 4- 2.3 7 4- 1.2 18 ± 2.0 - 2.3 4- 0.70 
10 65 4- 3.1 40 :t: 4.0 8 4- 1.3 11 + 2.1 3.5 4- 0.68 3.0 4- 0.10 
21 62 ± 3.6 40 -I- 3.5 9 -4- 2.0 14 4- 2.3 8.3 4- 0.14 8.6 ± 0.20 
Adult males 48 ! 4.5 55 4- 3.2 16 4- 2.1 14 :t: 2.6 5.8 i 0.25 8.0 4- 0.21 

Determined by differential weighing after drying to constant weight and fat extraction with petroleum ether. 6 to 10 animals for each group. 


