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I n t r o d u c t i o n  

S u b c u t a n e o u s  a d i p o s e  t i s s u e  h a s  b e e n  t h e  s u b j e c t  of n u m e r o u s  s t u d i e s  
of  i t s  m o r p h o l o g y ,  d e v e l o p m e n t ,  a n d  f u n c t i o n  (1--8). T h e  i n t e r n a l  s t r u c t u r e  
is  c h a r a c t e r i z e d  b y  loose ,  f i b r o u s  c o n n e c t i v e  t i s s u e  a c c o m p a n i e d  b y  e l a s t i c  
f i b r e s  f o r m i n g  t h r e e - d i m e n s i o n a l  c h a m b e r s .  A g g r e g a t e d  a d i p o c y t e s ,  fa t  
" l o b u l e s " ,  a r e  a c c o m m o d a t e d  in  t h e s e  c h a m b e r s .  

W i t h  i n c r e a s i n g  a g e  a n d  fa t  c o n t e n t ,  a d i p o s e  t i s s u e  of  t h e  p i g  b e c o m e s  
s e p a r a t e d  i n to  t w o  l a y e r s  (8) b y  a s h e a t h  of  f i a t  c o n n e c t i v e  t i s s u e  w h i c h  is  
m o s t  p r o m i n e n t  in  t h e  b a c k  a n d  f l a n k s .  T h e  i n n e r  ( sub fa sc i a l )  l a y e r  m a y  b e  
m u c h  t h i c k e r  t h a n  t h e  o u t e r  one ,  b o t h  s t o r i n g  l a r g e  a m o u n t s  of  t r i g l y c -  
e r i d e s .  

S o m e  m e t a b o l i c  a n d  c e l l u l a r  p a r a m e t e r s  h a v e  b e e n  d e s c r i b e d  (9-14) in  
a n  a t t e m p t  to  d i f f e r e n t i a t e  t h e s e  t w o  l a y e r s  b i o c h e m i c a l l y .  H o w e v e r ,  w h i l e  
h a v i n g  a c c e s s  to  a n  e x p e r i m e n t  of  s e l e c t i o n  fo r  h i g h  a n d  l o w  l i p o g e n i c  
e n z y m e s  a n d  fa t  d e p o s i t i o n  in  t h e  p i g  (15), w e  h a v e  t a k e n  t h e  o p p o r t u n i t y  
to  c h a r a c t e r i z e  t h e  a d i p o s e  t i s s u e  l a y e r s  b y  s o m e  f u n d a m e n t a l  p a r a m e t e r s ,  
w h i c h  a r e  p r e s e n t e d  in  t h i s  p a p e r .  D e e p e n e d  i n s i g h t  i n to  fa t  f o r m a t i o n ,  
p a r t i a l l y  b a s e d  o n  t h e s e  da t a ,  w i l l  b e  c o n t a i n e d  in  t h e  s u b s e q u e n t  pape r t ) .  

M a t e r i a l s  a n d  m e t h o d s  

Chemicals,  buffer substances,  and solvents were from Merck AG, Darmstadt ,  in 
highest  available purity. Fine biochemicals  and enzymes were obtained from 
Boehringer,  Mannheim; Serva, Heidelberg;  and Sigma, St. Louis,  Mo. 

Subcutaneous  adipose t issue was taken from anaesthet ized pigs (120 and 150 
days of age, respectively) over the  longissimus dorsi muscle; 2-3 g adipose t issue 
were immedia te ly  separated into inner and outer  layers, d ivided into three aliquots 
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(A, B, C), well  s t o p p e r e d  in smal l  bot t les ,  a n d  f rozen  at  t he  t e m p e r a t u r e  of l iquid  
n i t rogen.  The  analyt ic  s c h e m e  w a s  as fol lows:  

A. Water  was  d e t e r m i n e d  f rom t h e  f rozen  s ta te  by  lyophi l iza t ion  to  c o n s t a n t  
weight .  The  d r i ed  t i s sue  was  pu lve r i zed  at -196~  and  e x t r a c t e d  in  a S o x h l e t  
a p p a r a t u s  w i th  low-boi l ing  pe t ro l  e t h e r  (40-60 ~ 

One  half  of t he  l ip id-f ree  r e s idue  was  ana lyzed  wi th  t he  S c h n e i d e r  p r o c e d u r e  (16) 
for  R N A  wi th  orc inol  (17) a n d  D N A  w i t h  d i p h e n y l a m i n e  (16), u s ing  s a l m o n  s p e r m  
D N A  (Serva) a n d  Torula  yeas t  R N A  VI  (Sigma) for  cal ibrat ion.  

Table  1. Ana lys i s  of t he  layers  of s u b c u t a n e o u s  ad ipose  t i s sue  in  t he  pig (pe rcen t  of 
f r e sh  weight) .  

S u b s t a n c e  Layers  Rat io  P-va lue  

ou te r  i n n e r  i nne r  
ou te r  

Total  l ip ids  82.8 _ 2.9 85.2 • 2.2 1.03 < 0.001 
(n = 155) (n = 112) 

Lip id- f ree  dry  m a t t e r  3.2 • 0.5 2.5 • 0.5 
0.78 < 0.001 

(n = 138) (n = 107) 

Water  13.5 • 2.4 11.6 • 1.9 
0.89 < 0.001 

(n = 157) (n = 1i4) 

Table  2. Analys i s  of l ip id-free  r e s idue  f rom the  layers  of s u b c u t a n e o u s  ad i p o s e  
t i s sue  of t he  pig. 

S u b s t a n c e  D i m e n s i o n  Laye r s  Rat io  P-va lue  

ou te r  i n n e r  i nne r  
ou te r  

DNA mg/100 g f resh  12.2 + 1.9 11.0 _+ 2.9 0.90 
(n = 124) (n = 74) 

R N A  rag/100 g f resh  173 + 46 166 • 52 0.96 
(n = 125) (n = 78) 

Total  p ro t e in  rag/100 g f resh  2420 • 480 1660 + 36 0.69 
(n = 134) (n = 88) 

So lub le  mg/100 g f resh  780 -+ 130 950 • 170 1.22 
p ro t e in  (n = 186) (n = 176) 

Hydroxy -  rag/100 g f resh  205 • 51 116 • 27 0.57 
pro l ine  (n = 137) (n = 89) 

Hydroxy -  g/100 g l ipid-free 6.5 + 0.7 5.2 • 0.7 
0.80 

p ro l ine  d ry  m a t t e r  (n = 137) (n = 89) 

P o t a s s i u m  mva l /kg  f resh  8.5 • 1.7 8.6 • 1.3 1.01 
(n = 100) (n = 53) 

S o d i u m  mva l /kg  f resh  14.6 • 3.8 12.0 • 3.1 0.82 
(n = 100) (n = 53) 

K/Na  0.58 0.72 

< 0.001 

n . s .  

< 0.001 

< 0.001 

< 0.001 

< 0.001 

n . s .  

< 0.001 
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The  s e c o n d  half  of t he  l ip id-f ree  r e s idue  was  h y d r o l y z e d  for  24 hrs  at  110 ~ a n d  
N z w i th  6 N HC1 in glass ampou le s ;  a l iquots  w e r e  u s e d  for  t h e  d e t e r m i n a t i o n  of 
h y d r o x y p r o l i n e  wi th  Ch lo ramine  T and  p - d i m e t h y l a m i n o b e n z a l d e h y d e  (18), hy- 
droxy-L-prol ine  (Merck) se rv ing  as s t andard .  R e m a i n i n g  a l iquots  of t he  hyd ro ly sa t e  
w e r e  lyophi l i zed  and  s u b j e c t e d  to Kje ldah l  analys is  of n i t r o g en  (19) for total  prote in .  

B. S o d i u m  and  p o t a s s i u m  w e r e  d e t e r m i n e d  by  a tomic  a b s o r p t i o n  s p e c t r o m e t r y  
af ter  w e t  a sh ing  (HNO3 suprapur ;  3.5 hrs;  170~ acco rd ing  to 1.c. (20). 

C. E n z y m e  act ivi t ies  w e r e  m e a s u r e d  at  334 n m  in  t h e  30 • 103 �9 g x 30 m / n  super -  
na t an t  of t i s sue  h o m o g e n a t e s ,  f reed  f rom f loat ing l ipid mater ia l .  Fo r  acetyl-CoA- 
ca rboxylase ,  t h e  ex t r ac t ion  bu f fe r  w a s  0.05 M Tris/HC1, 0.1 M KC1, 0.02 M K-ci t ra te  
p i t  7.4; act ivi ty  d e t e r m i n a t i o n  by  fo l lowing the  re lease  of A D P  acco rd ing  to 1.c. (21, 
22). N A D P H - f o r m i n g  d e h y d r o g e n a s e s  w e r e  m e a s u r e d  f r o m  0.15 M KCI superna -  
t an t s  as a b o v e  acco rd ing  to 1.c. (23), mod i f i ed  a c c o r d i n g  to  1.c. (22, 24). So lub le  
p ro t e in  was  d e t e r m i n e d  w i t h  t h e  L o w r y  p r o c e d u r e  (25), u s i n g  b o v i n e  s e r u m  albu-  
m i n  for  cal ibrat ion.  

R e s u l t s  a n d  d i s c u s s i o n  

D a t a  o n  w a t e r  a n d  t o t a l  l i p i d  i n  s u b c u t a n e o u s  a d i p o s e  t i s s u e  o f  t h e  p i g  
a r e  s h o w n  i n  t a b l e  1. T h e  h a n d l i n g  o f  a d i p o s e  t i s s u e  n e e d s  a t t e n t i o n  s i n c e  
H 2 0  t e n d s  t o  d e c r e a s e  b y  a b o u t  o n e  f i f t h  w i t h i n  1 h o u r  a t  t e m p e r a t u r e s  
a b o v e  t h e  f r e e z i n g  p o i n t .  

Table  3. Ef fec t  of d e v e l o p m e n t a l  s tage  of t he  layers  f rom the  s u b c u t a n e o u s  ad ipose  
t i s sue  of t he  p ig  on  the  t i s sue  c o m p o s i t i o n  (data as p e r c e n t  c h a n g e  f r o m  120th to 

150th day  of life). 

S u b s t a n c e  C o n c e n t r a t i o n  
Da ta  re fe r  to  o n  120th day  
f r e sh  w e i g h t  

A g e - d e p e n d e n t  ch an g e  
(pe rcen t  of 120th day) 

ou te r  i nne r  ou te r  i nne r  

Total  l ip ids  (%) 81.3 
(n 

Lip id- f ree  3.4 
d ry  m a t t e r  (%) (n 

Water  (%) 14.7 
(n 

D N A  (mg/100 g) 13.1 
(n 

R N A  (rag/100 g) 208 
(n 

Total  p ro t e in  2440 
(nag/100 g) (n 

So lub le  p ro t e in  870 
(rag/100 g) (n 

H y d r o x y p r o l i n e  204 
(mg/10O g) (n 

P o t a s s i u m  9.6 
(mval/kg) (n 

S o d i u m  (mval/kg) 15.9 
(n 

• 2.7 84.0 _ 2.4 + 3 . 4 ( n = 7 8 )  
= 77) (n = 42) 

• 0.5 2.6 • 0.6 - 11.8 (n = 77) 
= 61) (n = 51) 

_-4- 4.4 12.7 _ 2.0 - 15.6 (n = 79) 
= 78) (n = 44) 

• 1.9 11.3 • 4.1 - 13 ( n =  66) 
= 58) (n = 16) 

• 37 195 • 64 - 3 3  ( n =  67) 
= 58) (n = 18) 

• 470 1810 • 490 - 1 . 2 ( n = 6 9 )  
= 65) (n = 34) 

+ 120 1070 • 60 - 19.5 (n = 90) 
= 96) (n = 89) 

• 48.6 123 • 32.7 + 1 . 0 ( n = 6 9 )  
= 68) (n = 32) 

• 1.6 9.6 • 1.1 - 22.9 (n = 62) 
= 38) (n = 16) 

• 3.4 13.5 • 3.6 - 14.5 (n = 62) 
= 3 8 )  ( n  = 16) 

+ 3 . 0 ( n = 7 0 )  

- 7 . 7 ( n = 5 6 )  

- 1 7 . 3  ( n  = 7O) 

- 2 . 7 ( n = 5 8 )  

- 2 9  ( n  = 6 0 )  

- 1 1 . 0  ( n  = 54) 

- 22.4 (n = 87) 

- 1 0 . 6  ( n  = 57) 

- 20.8 (n = 37) 

- 22.2 (n = 37) 



Sturrn eta/,, Biochemica l  characterization 5 

T a b l e s  1 a n d  2 d e m o n s t r a t e ,  e x c e p t  fo r  p o t a s s i u m  a n d  R N A ,  h i g h l y  
s i g n i f i c a n t  d i f f e r e n c e s  in  t h e  c o m p o s i t i o n  of  t h e  t w o  f a t  l a y e r s  of  t o t a l  
l i p id ,  w a t e r ,  D N A  t o t a l  a n d  s o l u b l e  p r o t e i n ,  c o l l a g e n ,  a n d  s o d i u m .  

C o l l a g e n  h a s  b e e n  c a l c u l a t e d  f r o m  h y d r o x y p r o l i n e  v a l u e s  w i t h  13 % 
O I t - p r o l i n e  as  t h e  a s s u m e d  a v e r a g e  c o n t e n t  (26), t h u s  n e g l e c t i n g  t h e  l o w  
h y d r o x y p r o l i n e  c o n t e n t s  in  e l a s t i n  (27) a n d  a c e t y l c h o l i n e  e s t e r a s e  (28), 
r e s p e c t i v e l y .  

P o t a s s i u m  c o n c e n t r a t i o n s  r e f l e c t  " a c t i v e  c y t o p l a s m " ,  s t h e  s m a l l  p a r t  
of t h e  w h o l e  ce l l  w h i c h  is n o t  o c c u p i e d  b y  d e p o s i t e d  fat .  T h e  h e t e r o g e n e -  
o u s  c h a r a c t e r  of  a d i p o s e  t i s s u e ,  c o n t a i n i n g  c o n n e c t i v e  t i s s u e ,  v e s s e l s  a n d  
n e r v e s  b e s i d e s  a d i p o c y t e s  p r o p e r ,  p r e v e n t s  a n  a c c u r a t e  c a l c u l a t i o n  of  
a c t i v e  c y t o p l a s m  in  fa t  ce l ls .  

G r o w t h  a n d  d i f f e r e n t i a t i o n  a r e  of  i n f l u e n c e  on  t h e  d i f f e r e n t i a l  p a r a m e -  
t e r s ,  a s  s e e n  in  t a b l e  3. M o s t  c o n c e n t r a t i o n s  d e c r e a s e  w i t h  age ,  t o t a l  l i p i d s  
i n c r e a s e ,  bu t ,  m o s t  i m p o r t a n t l y ,  t h e  d i f f e r e n c e s  b e t w e e n  t h e  t w o  l a y e r s  
e s s e n t i a l l y  p e r s i s t .  

T h e r e  are ,  in  t h e  b i o c h e m i c a l  p a r a m e t e r s  of  p i g  a d i p o s e  t i s sue ,  a l so  
d i f f e r e n c e s  d u e  to  t h e  t w o  s e x e s  ( t ab l e  4). E x c e p t  fo r  R N A  a n d  p o t a s s i u m ,  
s e x - s p e c i f i c  d i f f e r e n c e s  a g a i n  m a y  b e  d i s t i n g u i s h e d  b e t w e e n  o u t e r  a n d  
i n n e r  l aye r s .  

Significance 
outer layer inner  layer outer  layer outer  : : layer 
120th da 120th day tuner  tuner 

Y 150th 120th day 150th day 

< 0.001 < 0.001 < 0.001 < 0.001 

< 0.001 < 0.05 < 0.001 < 0.001 

< 0.001 < 0.001 < 0.01 < 0.001 

< 0.001 n.s. < 0.02 < 0.2 > 0.I 

< 0.001 < 0.001 < 0.3 > 0.2 < 0.7 > 0.6 

n.s. < 0.02 < 0.001 < 0.001 

< 0.001 < 0.001 < 0.001 < 0.001 

n.s. < 0.05 < 0.001 < 0.001 

< 0.001 < 0.2 > 0.i no difference < 0.3 > 0.2 

< 0.005 < 0.001 < 0.025 < 0.001 
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I n  a b r e e d i n g  e x p e r i m e n t  f o r  l o w  o r  h i g h  f a t  c o n t e n t  i n  p i g s ,  w i t h  

e n z y m o l o g i c a l  a n d  g r o s s  m o r p h o m e t r i c  p a r a m e t e r s  f o r  s e l e c t i o n ,  a g a i n  

t h e  d i f f e r e n t i a l  c h a r a c t e r s  o f  t h e  t w o  l a y e r s  o f  a d i p o s e  t i s s u e  a r e  e s s e n -  

T a b l e  6. A c t i v i t i e s  of  s o m e  e n z y m e s  c o n c e r n e d  w i t h  t h e  b i o s y n t h e s i s  of  f a t t y  a c i d s  
i n  t h e  l a y e r s  of  t h e  s u b c u t a n e o u s  a d i p o s e  t i s s u e  i n  t h e  p i g  (a l l  d a t a  a s  m i l l i - u n i t s / m g  

s o l u b l e  p r o t e i n ) .  

o u t e r  P - v a l u e  i n n e r  

Acetyl-CoA carboxylase 
all animals 73 -+ 52 (n=  186) <0.001 93 _ 53 (n=176) 
"high-fat line" 99 • 65 (n = 108) n.s. 107 + 74 (n= 104) 
"low-fat line" 47 • 15 (n = 78) < 0.001 78 • 23 (n = 72) 
120th day of life 92 • 63 (n = 96) no difference 92 • 66 (n = 86) 
150thdayoflife 74 • 54 ( n =  88) <0.02 93 • 47 (n=  83) 
f e m a l e  101 • 57 (n  = 86) < 0.001 130 • 51 (n = 84) 
m a l e  45 • 32 ( n =  100) < 0 . 0 0 5  56 • 18 ( n = 9 2 )  

Malie enzyme 
all animals 1120 • 528 (n = 177) < 0.001 1298 • 452(n = 169) 

"high-fat line" 1550 • 316 (n = 99) < 0.02 1653 _+ 289 (n = 97) 

"low-fat line" 690 ___ 241 (n = 78) < 0.001 943 • 239(n = 72) 

120th day of life 1295 ___ 514 (n = 87) > 0.1 < 0.2 1410 _+ 400(n = 81) 

150th day of life 1178 __ 511 (n = 88) n.s. 1185 _+ 532(n = 86) 

female 1477 _+ 546 (n = 84) n.s. 1435 _+ 545 (n = 82) 

male 983 • 459 (n = 93) < 0.005 1160 • 359(n = 87) 

Glucose-6-phosphate dehydrogenase 
a l l  a n i m a l s  276 _ 183 (n  = 177) n e a r  < 0.05 293 • 162 (n = 171) 

t e n d e n c y  
" h i g h - f a t  l i n e "  378 _ 210 (n  = 99) n .s .  390 _+ 165 (n = 99) 
" l o w - f a t  l i n e "  175 • 83 (n  = 78) < 0.001 215 • 60 (n = 72) 
120 th  d a y  of  l i f e  398 • 183 (n = 87) n .s .  383 • 1 8 9 ( n  = 83) 
1 5 0 t h  d a y  of  l i f e  155 _ 76 ( n = 8 8 )  < 0 . O 0 1  203 _ 6 1 ( n =  86) 
f e m a l e  313 • 207 (n = 64) n .s .  330 • 1 8 6 ( n  = 82) 
m a l e  240 _ 179 (n = 93) n .s .  255 • 152 (n = 89) 

6-Phosphogluconate dehydrogenase 
a l l  a n i m a l s  212 _ 122 (n = 177) n .s .  205 _ 1 0 6 ( n  = 171) 
" h i g h - f a t  l i n e "  255 _+ 115 (n  = 99) > 0.1 < 0.2 278 + 108 (n = 99) 
" l o w - f a t  l i n e "  145 _ 60 (n = 76) > 0.1 < 0.2 133 _ 2 1 ( n  = 72) 
1 2 0 t h  d a y  of  l i f e  270 _ 99 (n  = 87) > 0.2 < 0.3 250 _ 1 3 8 ( n  = 83) 
1 5 0 t h d a y o f l i f e  1 3 0 _  43 ( n = 8 8 )  < 0 . 0 0 1  1 6 0 _  3 8 ( n = 8 6 )  
f e m a l e  225 _ 115 (n = 84) n o  d i f f e r e n c e  225 • 125 (n = 82) 
m a l e  1 5 7 _  100 ( n = 9 3 )  > 0 . 0 5 < 0 . 1  1 8 5 _  9 7 ( n = 8 9 )  

t e n d e n c y  

Isocltrate dehydrogenase 
a l l  a n i m a l s  195 • 120 (n = 177) > 0.1 < 0.2 178 • 115 (n  = 171) 
" h i g h - f a t  l i n e "  238 _ 143 (n = 99) n .s .  250 _ 128 (n = 99) 
" l o w - f a t  l i n e "  153 _ 92 (n = 78) < 0.001 105 _ 2 5 ( n  = 72) 
120 th  d a y  of  l i f e  295 _ 77 (n = 87) < 0.005 240 _ 140 (n = 83) 
1 5 0 t h d a y o f l i f e  9 5 _  33 ( n = 8 8 )  < 0 . 0 0 1  1 2 0 _  2 3 ( n = 8 6 )  
f e m a l e  208 _ 126 (n = 84) > 0.3 < 0.4 190 _ 1 2 8 ( n  = 82) 
m a l e  163 _ 132 (n = 93) > 0.3 < 0.4 165 _ l 1 9 ( n  = 89) 
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tially preserved (table 5). One wou ld  conc lude  then  that  the differentiat ion 
of these two layers is inf luenced by growth,  sex, and genetic consti tut ion.  

When enzyme  activities concerned  wi th  some  steps of fatty-acid 
biosynthesis  are measured  in the two layers (table 6), there are rather  
p ro found  and  persis tent  differences in acetyl-CoA-carboxylase,  and  it is 
demons t ra t ed  in table 6 that  growth,  sex, and breeding exper iments  
express  themselves  also in enzymat ic  data of adipose tissue. Besides the  
rate-limiting step of fatty-acid synthesis,  catalyzed by  acetyl-CoA-carboxy-  
lase, the four  major  N A D P H - p r o d u c i n g  dehydrogenases  are presented  in 
table 6; they  follow more  or less closely the dis tr ibut ion pat tern  of acetyl- 
CoA-carboxylase.  

In  mos t  cases, the inner  layer of subcu taneous  adipose t issue contains  
h igher  activities than  the outer  layer. A l though  the five enzymes  listed in 
table 6 m a y  behave  like a "block of l ipogenic enzymes"  (next paper), they 
m a y  still be dis t inguished by the ex tent  of al terat ion caused by  growth,  
sex, etc. 

The female pig of 100 kg carries the following activities of acetyl-CoA- 
carboxylase  in the subcu taneous  adipose tissue: 

inner  layer 99 _ 65 (n = 93) m U / m g  soluble protein, 
outer  layer 69 +__ 46 (n = 93) m U / m g  soluble protein, 

wi th  p < 0.001. 
In  conclusion,  peculiarities of adipose tissue compos i t ion  are apparen t  

in the anatomical  layers wh ich  obvious ly  suggest  funct ional  consequences  
(see next  paper). In  addition, sod ium concent ra t ions  are h igher  than  ever 
could be expec ted  since the Na + measured  is dis t r ibuted in the low- 
sod ium cy top lasm (with really small vo lumes  in adipocytes)  and in the 
extracellular  space (of u n k n o w n  volume). Based  on exper ience  in other  
t issues like e.g. liver and skin (29), one has to a ssume that  par t  of the 
sod ium in adipose t issue cannot  exist  as free ions, bu t  m u s t  be b o u n d  in 
such a manne r  tha t  it does not  contr ibute  to m e m b r a n e  potentials and 
osmot ic  pressures,  just  as it is the case for bone  and skin (30). 

In  the light of factors inf luencing the differences be tween  adipose 
tissue layers, one  migh t  ask whe the r  nutr i t ive factors cont r ibute  or not. 
First  indicat ions of a posit ive answer  will be found  in the next  paper,  but, 
general ly speaking,  nutr i t ion modif ies  adipose t issues in so m a n y  aspects  
that  a t ho rough  s tudy  of this p rob lem requires an effort of its own. 
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Summary 

During the formation of two layers of adipose tissue in the pig's body, starting 
from the 80th day after birth, samples were obtained by biopsy and analyzed for 
gross constituents and enzymes concerned with fatty-acid biosynthesis. These two 
layers differ in total lipid and water content and demonstrate more subtle differ- 
ences amongst DNA, protein, collagen, and sodium concentrations when compari- 
sons are made in regard to age, sex, and breeding selection for low-fat animals. 

Acetyl-CoA carboxylase, malic enzyme and glucose-8-phosphate dehydrogenase 
are more active in the inner layer, while 6-phosphogluconate and isoeitrate dehy- 
drogenases are distinguishable in the two layers of adipose tissue as well if age, sex, 
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and breeding lines are taken into consideration. The data form the basis for a more 
detailed study of lipogenic potentials in adipose tissue (next paper). 

Zusammenfassung  

W~ihrend der Ausbi ldung von Schichten im Fet tgewebe am Schweinerumpf  ca. 
ab dern 80. Tag naeh Geburt  wurden bioptisch Gewebsproben gewonnen und 
analysiert  auf Hauptbestandtei le und auf Enzyme, die bei der Fetts~uren-Biosyn- 
these mitwirken. Die beiden Schiehten unterscheiden sich im Fett- und Wasserge- 
halt und zeigen auch bei DNS-, Protein-, Kollagen- und Natrium-Konzentrationen 
feinere Differenzen, wenn versehiedene Lebensalter,  Geschlechter  und Zuchtl lnien 
auf fettarme Tiere vergl ichen werden. 

Acetyl-CoA-Carboxylase, Malic enzyme und Glucose-6-phosphat-Dehydroge- 
nase sind in der inneren Schicht  s ~ r k e r  aktiv; 6-Phosphogluconat-Dehydrogenase 
und Isocitrat-Dehydrogenase sind ebenfalls in den beiden Schichten unterseheid- 
bar, wenn Alter, Geschlecht  und Zuchtl inien in die Betrachtung einbezogen wer- 
den. Die Ergebnisse bflden die Grundlage for eine ins einzelne gehende Unter- 
suehung des l ipogenen Potentials im Fet tgewebe (n~chste Arbeit). 

K e y  words: adipose tissue, acetyl-CoA-carboxylase, NADPH-forming dehy- 
drogenases, lipid formation 
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