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and  denser  t h e  s t r a nds  of m u c u s  t he  more  eff ic ient  t h e  
u p w a r d  m o v e m e n t ,  requi re  r a t iona l i za t ion .  

F r e q u e n z b e r e i c h  von  2.5 • 10 -3 bis 10 H z  u n d  yon  400 
bis  0.1 Poise bewegt .  
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Zusammenfassung. U n t e r s u c h u n g e n  m i t  d e m  Weissen-  
berg-IRheogoniometer  zeigen, dass  Speichel  v i skoe las t i sch  
• u n d  dass  dessen d y n a m i s c h e  Viskosi t / i t  sich fiber e inen  
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The Development of 3",5'-cyclic Nucleotide Phosphodiesterase in White and Brown Adipose Tissue 
of the Rat 

I t  is now well  e s t ab l i shed  t h a t  l ipolysis in  adipose  t issue 
is i nduced  b y  cyclic adenos ine  i n o n o p h o s p h a t e  1. Th i s  
c o m p o u n d  is fo rmed  f rom A T P  b y  a cyclase and  is b r o k e n  
down  to A M P  b y  phosphod ies te rase .  T he  presence  of 
b o t h  enzymes  has  been  d e m o n s t r a t e d  in a d u l t  w h i t e  
adipose  t i ssue  1. No d a t a  are ava i l ab le  for b r o w n  adipose  
t issue and  n o t h i n g  is k n o w n  a b o u t  t he  d e v e l o p m e n t  of 
e i the r  e n z y m e  in b o t h  wh i t e  a n d  b r o w n  adipose  tissue. 

I t  has  been  shown p rev ious ly  t h a t  t he  a c t i v i t y  of 
h o r m o n e  sens i t ive  l ipase in r a t  adipose  t i ssue  increases  
w i t h  age 2 and  th i s  m i g h t  be  r e l a t ed  to  changes  in  t h e  
ac t iv i t i es  of adeny l  cyctase or phosphodies te rase .  H e n c e  
phosphod ie s t e r a se  a c t i v i t y  was d e t e r m i n e d  d u r i n g  pos t -  
n a t a l  d e v e l o p m e n t  of t he  ra t .  

Adipose t i ssue  was homogen ized  in an  all  glass homo-  
genizer  w i th  0.252Vf sucrose, in 10 vo lumes  for in te r -  
scapu la r  a n d  2 vo lumes  for g lu tea l  wh i t e  tissue. Phospho -  
d ies terase  was d e t e r m i n e d  accord ing  to  * in  0.1 ml  of t he  
f a t  free s u p e r n a t a n t  o b t a i n e d  b y  cen t r i fug ing  t he  homo-  
gena te  in t h e  cold a t  10,000 • g for 20 min.  T he  super-  
n a t a n t  was i n c u b a t e d  w i t h  25 ~zmoles Tris HC1, 2.5 ~moles 
MgC12, 10 [zmoles a m m o n i u m  sul fa t  and  0.75 ~moles cyclic 
A M P  for 20 ra in  a t  37~ Af te r  bo i l ing  in wa te r  a n d  
cooling, snake  phospho l ipase  (Crotalus adamanteus venom)  
was a d d e d  a n d  i n c u b a t i o n  was  c o n t i n u e d  for a n o t h e r  
20 min.  The  r eac t i on  was s t opped  w i t h  10% t r ich lor -  
acet ic  acid. 

I t  is ev iden t  f rom t h e  Tab le  t h a t  in  b o t h  types  of 
ad ipose  t i ssue  phosphod ie s t e r a se  a c t i v i t y  is h ighes t  in  
t he  younges t  age groups.  Pe r  u n i t  we t  we igh t  a c t i v i t y  
is a lways  h igher  in b r o w n  adipose  t issue t h a n  in whi t e  
adipose  tissue. Pe r  u n i t  p ro t e in  con ten t ,  however ,  a c t i v i t y  
is h igher  in  b r o w n  t h a n  in wh i t e  t i ssue  on ly  in t h e  
suckl ing  period.  

I t  is t e m p t i n g  to  re la te  these  d e v e l o p m e n t a l  changes  
in phosphod ie s t e r a se  a c t i v i t y  to  changes  in t he  ac t i v i t y  
of h o r m o n e  sens i t ive  l ipase ~. The  p o s t n a t a l  rise in  t he  
ac t i v i t y  of t he  l a t t e r  e n z y m e  m i g h t  be  due  to a decrease  
in t he  r a t e  of b r e a k d o w n  of cyclic A M P  d u r i n g  t h a t  
per iod  of deve lopmen t .  A n o t h e r  fac t  t h a t  is in  a g r e e m e n t  
w i t h  such  a m e c h a n i s m  is t he  h igher  r a t e  of s p o n t a n e o u s  
lipolysis in  whi t e  t h a n  in b r o w n  adipose  t i ssue  in t h e  
n e o n a t a l  per iod  ~, In  whi t e  ad ipose  tissue, however ,  t h i s  
r a t e  decreases  w i t h  age, a change  no t  to  be  expec ted  if 
phosphod ie s t e r a se  were t he  decis ive f ac to r  for lipolysis.  
U n d o u b t e d l y  m a n y  fac tors  r egu la te  t he  r a t e  of l ipolysis 
in  adipose  t i ssue  a n d  p r o b a b l y  con t ro l  of a d e n y l  cyclase 
a c t i v i t y  is more  i m p o r t a n t  t h a n  t he  r egu la t ion  of phos-  
phodies te rase .  I n  b r o w n  adipose  t issue a t  least ,  a d e n y l  
cyclase ac t i v i t y  does no t  seem to change  du r ing  p o s t n a t a l  
d e v e l o p m e n t  5, t h o u g h  i ts  h o r m o n e  sens i t i v i t y  does, and  
hence  i t  is possible,  t h o u g h  no t  p roven ,  t h a t  t he  post -  
n a t a l  decl ine in phosphod ie s t e r a se  a c t i v i t y  in  b o t h  types  
of b r o w n  adipose  t i ssue  is r e l a t ed  to t he  h igh  fa t  d ie t  
consumed  b y  t he  r a t  du r ing  t h a t  pe r iod  6 a n d  t he  a s sumed  
lesser need  for lipolysis.  

Zusammenfassung. Nachweis  e iner  A b n a h m e  der  Phos-  
phod ies t e ra se  im b r a u n e n  u n d  weissen F e t t g e w e b e  m i t  
dem Al ter  erklXrt  die e r h S h t e  H o r m o n e m p f i n d l i c h k e i t  
der  D e p o t f e t t g e w e b e  be• ~ l teren  R a t t e n .  
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Phosphodiesterase activity of white and brown adipose tissue 

Age ~zmoles P released/ [xmoles P released/ 
mg protein g wet weight 
B.F. W.F. B.F. W.F. 

Fetus 0.49 -4. 0.015 - 10.8 -4. 0.32 - 
3 days 0.50 -- 0.010 0.31 -4- 0.02 11.0 -4. 0.31 2.2 -4. 0.16 

10 days 0.52-4.0.02 0.11 -4.0.006 11.2.4.0.40 0.8-4.0.06 
20 days 0.19 -4. 0.011 0.09 -4. 0.010 3.5 -4. 0.15 0.8 -4. 0.05 
30 days 0.21-4. 0.009 0.15 -4. 0.01 2.0 -4. 0.11 0.8 -4. 0.04 
Adult 0.11-4. 0.006 0.105 -4. 0.007 1.9 4- 0.10 0.8 4- 0.031 

4 to 6 determinations for each group • S.E. 

1 E.W. SUTHERLAND and G. A. ROBINSON, Diabetes 18, 797 (1969). 
2 p. HAHN, Experientia 21, 634 (1965). 
3 K. G. NAIR, Biochemistry 5, 150 (1966). 
4 p. HAHN, Paed. Res., in press (1970). 
5 j .  SKALA, P. HAHN and T. BRAUN, Life Sci., in press. 
6 p. HAttN and 0. IS~OLDOVSKY, Utilization o/ Nutrients During 

Postnatal Development. Int. Ser. Zool. Div. (Pergamon Press, 
Oxford 1966), vol. 33. 

v Supported by Medical Research Council (Canada) Grant No. 
68 3713. 


