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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. 
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Final ly,  t he  effect  of adrena l in  and  noradrena l in  was  
examined .  B o t h  h o r m o n e s  increased l ipolytic ac t iv i ty  of 
whi te  adipose t issue a t  all ages b u t  were w i t h o u t  effect  in 
b r o w n  t issue (Table II). 

The resul ts  p resen ted  here  show t h a t  the  g rea te r  utiliza- 
t ion  of fa t  in t h e  suckling per iod is no t  re la ted  to  grea te r  
b r e a k d o w n  of t r ig lycer ides  in adipose tissue, b u t  tha t ,  on 
the  cont ra ry ,  exogenous  fa t  seems to  be the  main  source 
of energy  and  of fa t  laid down  in the  body .  They  also 
show tha t ,  as far  as h o r m o n e  sensi t ive lipase is concerned ,  
dif ferences  b e t w e e n  whi te  and  b r o w n  adipose t issue are  
a p p a r e n t  only  in adu l t  an imals  and  t h a t  adrena l in  and  

Table II. The effect of corticosterone (1 rag/100 g/day for 3 days) in 
vivo and adrenalin and noradrenalin in vitro on lipase activity in 

white and brown adipose tissue 

Age in Treatment Lipase activity in % of 
days non-treated tissue 

white brown 

10 cortieosterone 155 • 360 ~ 
10 saline 100 100 
10 noradrenalin b 144" 136 
10 adrenalin 266 • 90 
21 noradrenalin 366 • 100 
21 adrenalin 250 b 100 

Significant difference against control value of same age (p < 0.01 
to 0.02). b Adipose tissue was incubated for 110 rain in Krebs 
Ringer bicarbonate solution with 3% albumin and a further 10 min 
with 10 ), adrenalin or noradrenalin (see 3 i. Lipase activity was then 
determined as described in the text. 6 to 10 animals in each group. 

noradrena l in  are w i t h o u t  ef fect  in t he  la t te r ,  which  is 
surpr is ing  in v iew of t he  f inding t h a t  b rown  adipose  t issue 
in n e w - b o r n  an imals  has  been  r epo r t ed  to  be ve ry  respon-  
sive to  noradrena l in  and  to  be the  m a i n  ' s tove '  of t he  
b o d y  (DAWKINS~). Never theless ,  t he re  are some indica-  
t ions  t h a t  in new-born  r a t s  b rown  adipose  t issue is of  
special  significance.  Fi rs t ,  i t  is the  only  adipose  t issue 
presen t ,  and,  secondly,  l ipase ac t iv i ty ,  if ca lcula ted  per  
un i t  b o d y  weight ,  is g rea te r  on d a y  1 t h a n  on day  10, 
since b r o w n  adipose t issue h a r d l y  grows a f t e r  b i r th .  
Thi rd ly ,  cor t icos te rone  is more  effect ive in b r o w n  t h a n  
whi te  i m m a t u r e  t issue.  

The  ub iqu i tous  effect  of cor t icos terone  on e n z y m e  ac- 
t i v i t y  has  again  been d e m o n s t r a t e d  (see HAHN et  a14). I t  
m a y  be suspec ted  t h a t  the re  is some c o m m o n  fac tor  t h a t  
s t a r t s  off the  m a n y  changes  descr ibed  a f te r  s teroid  ad-  
min i s t r a t i on  to in fan t  ma mma l s ,  t h o u g h  i ts  na tu re  is stil l  
a mys te ry .  

Zusammen]assung. Die Akt iv i t i t t  ho rmonsens i t i ve r  Li- 
pasen  im weissen und  b r a u n e n  F e t t g e w e b e  der  R a t t e  
s te igt  zwischen d e m  10. und  18. Tag nach  der  Gebur t .  
Cor t i cos te ronzufuhr  ve ru r sach t  bei  10tiigigen R a t t e n  e inen 
Akt iv i t / i t sans t ieg .  Adrena l in  und  Noradrena l in  h a b e n  im 
b r a u n e n  F e t t g e w e b e  keinen Effekt .  
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(]ber DPNH-Diaphorase und alkalische Phos- 
phatase bei Priiimplantationsstadien des Gold- 

hamsters ( Mesocr ice tus  aura tus  Waterh.) 

~ b e r  die Ak t iv i t~ t  yon  ve r sch iedenen  F e r m e n t e n  bei  
f r i ihen F u r c h u n g s s t a d i e n  yon  Nichts i iugern,  insbesondere  
yon  Seeigeln, Iiegen mehre re  Arbe i t en  vor  z. Dagegen  fin- 
den  sich in  der  L i t e r a tu r  n u r  wenige Arbe i t en  fiber die 
h i s tochemisch  nachwe i sba ren  F e r m e n t a k t i v i t / i t e n  bei 
Pr i~ implan ta t ionss tad ien  yon  S~iugern 2-4. Wir  h a b e n  uns  
d a h e r  die Aufgabe  gestell t ,  die  Be f ruch tungs -  und  Seg- 
m e n t a t i o n s s t a d i e n  bei  k le inen S/iugern h i s tochemisch  zu 
un te r suchen .  In  der  vor l iegenden  Arbe i t  be r i ch t en  wir  
fiber die e r s ten  Ergebnisse  an  den E ie rn  des Go ldhams te r s  
(Mesocricetus auratus Wate rh . ) .  

Material und Technik. His tochemisch  h a b e n  wir  die 
Akt iv i t i i t  de r  D P N H - D i a p h o r a s e  an  20 Eiern  und  die- 
jenige der  a lkal ischen P h o s p h a t a s e  an  5 E i e r n  von  ins- 
g e s a m t  sechs G o l d h a m s t e r n  un te r such t .  Nach  der  Gewin-  
n u n g  der  Eier  d u t c h  Tubensp i i lung  mi t  Tyrodesche r  
L6sung  w u r d e n  diese mi t  e iner  P i p e t t e  in e inen speziell  
kons t ru i e r t en  F / i rbe t r i ch te r  5 gebrach t ,  in we lchem die 
R e a k t i o n  ohne  Vorf ix ie rnng  durchgef f ih r t  wurde.  Ffir den  
Nachweis  der  D P N H - D i a p h o r a s e  v e r w e n d e t e n  wir  als 
Diazosalz das  MTT, flit  den jen igen  der  a lkal ischen Phos -  
p h a t a s e  das  Ech tb l ausa l z  BB. Nach  Beend igung  der  

Reak t ion  w u r d e n  die Eier  mi t  F o r m o l - D e x t r a n  f ixier t  u n d  
auI e inen Objekt t r / iger  f iber t ragen,  auf  we lchem sie mi t  
Glycer in-Gelat ine  eingeschlossen wurden .  Ansch l iessend  
wurde  der  Gehal t  der  Eier  an R e a k t i o n s p r o d u k t e n  u n t e r  
Vervcendung gee igneter  In te r fe renzf i l t e r  h i s t opho to -  
me t r i sch  un te r such t .  In  jeder  Eizelle, r e spek t ive  Blas to-  
mere  w u r d e n  an  5 bis 9 Stel len die Abso rp t ionswer t e  
b e s t i m m t .  

Ergebnisse. (a) D P N H - D i a p h o r a s e :  In  allen 7 un te r -  
such ten  b e f r u c h t e t e n  1-Zellstadien f~illt die Re a k t i o n  
deut l ich  pos i t iv  aus. Der  durchschn i t t l i che  Absorp t ions -  
w e l t  ist b e d e u t e n d  h~her  als bei den  u n t e r s u c h t e n  2- und  
4-Zellstadien.  Wir  h a b e n  bei s / imtl ichen Eizel len eine auf- 
fal lend polare  Ver te i lung  des R e a k t i o n s p r o d u k t e s  im 
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