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Fig. 1. Thymus der Ratte drei Tage nach RSntgenganzkbrper- 
bestrahtung (300 R). Zwei epitheliale Refikulurnzellen mit phago- 
cytierten Zellresten (P). D = Desmosomen, F ~ fibrill/ire Struk- 
turen, K = Kern, N = Nukleolus, R = ribosomenartige Partiket. 

Vergr. 12000:1. 

Fig, 2, Thymus nach Bestrahlung (300 R). Mesenehymale Retiku- 
lumzelle mit zahlreichen phagocytierten Zellresten illl Cytoplasma. 

K = Kern, N = Nukleolus. Vergr. 14400:1. 

L y m p h o c y t e n k e r n e  iden t i f i z i e r t  we rden  k 6 n n e n .  Sehr  
h~iufig k a n n  m a n  a n  de r  Pe r iphe r i e  d ieser  K e r n r e s t e  s t a r k  
o s m i n o p h i l e  S u b s t a n z  yon  t r 6 p f c h e n a r t i g e r  F o r m  er- 
kennen .  

S o m i t  i s t  a n z u n e h m e n ,  dass  de r  A b b a u  der  phago-  
c y t i e r t e n  L y m p h o c y t e n  bei  d e n  ep i the l i a l en  u n d  mes-  
e n c h y m a l e n  R e t i k u l u m z e l l e n  v e r s c h i e d e n  ist. E i n e  aus-  
f i ihr l iche  Da r s t e l l ung  wi rd  a n  a n d e r e r  Stel le  erfotgen.  

Summary. P a r t  of t h e  l y m p h o c y t e s  of t he  t h y m u s  were 
p h a g o c y t i z e d  b y  ep i the l i a l  a n d  m e s e n c h y m a l  r e t i cu la r  
cells in  r a t s  a f t e r  X - r a y  i r r a d i a t i o n  of t he  whole  body .  The  
i n t r a c e l l u l a r  decompos i t i on  is obv ious ly  b r o u g h t  a b o u t  b y  

t h e  two  cel lu lar  fo rms  in  a d i f f e ren t  way.  Pea r l - s t r ing - l ike  
s t r u c t u r e s  - p r o b a b l y  nuc leopro te ids  - were f o u n d  in t h e  
c y t o p l a s m a  in  t h e  case of t h e  ep i the l i a l  cells. On  t h e  o t h e r  
h a n d ,  n u m e r o u s  c y t o p l a s m a  inc lus ions  of d i f f e ren t  size, 
w h i c h  are e v i d e n t l y  r educed  l y m p h o c y t i c  nuclei ,  could  be  
obse rved  in t h e  case of t h e  m e s e n c h y m a l  cells. 
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Lipoprotein Lipase Activity in Normal  H u m a n  
Adipose Tissue  and its Absence in 

Human  Lipomas 

H e p a r i n ,  a d m i n i s t e r e d  p a r e n t e r a l l y ,  ha s  b e e n  s h o w n  to 
a c t i v a t e  or  re lease  in to  t t le c i r cu la t ion  a n  e n z y m e  w h i c h  
hyd ro lyzes  t h e  t r ig lycer ide  m o i e t y  of low d e n s i t y  l ipo- 
p ro te ins .  I~ORN ~ h a s  d e m o n s t r a t e d  t h i s  e n z y m e  to  be  dif-  
f e ren t  f rom p a n c r e a t i c  a n d  gas t r i c  l ipases  a n d  h a s  sug-  
ges ted  t he  n a m e  ' l i pop ro t e in  l ipase '  (LPL)  for  it. I t  h a s  
been  d e m o n s t r a t e d  t h a t  ad ipose  a n d  m y o c a r d i a l  t i ssues  
of severa l  a n i m a l s  c o n t a i n  large  a m o u n t s  of t h e  e n z y m e  3. 
A l t h o u g h  ANGERVALL 3 a n d  ENGELBERG 4 were  u n a b l e  to  
d e m o n s t r a t e  L P L  a c t i v i t y  in  ace tone  p o w d e r  e x t r a c t s  of 
h u m a n  ad ipose  t issue,  NESTEL a n d  HAVEL 6 d e m o n s t r a t e d  
t h e  p resence  of t h e  e n z y m e  in slices of h u m a n  s u b c u t a -  
neous  a n d  o m e n t a l  ad ipose  t issue.  

T h e  h u m a n  l ipoma,  a f r e q u e n t l y  occur r ing  b e n i g n  tu -  
m o r  composed  of ad ipose  t issue,  ar ises  m o s t  o f t en  in  t h e  
s u b c u t a n e u m  a n d  is morpho log i ca l l y  i n d i s t i n g u i s h a b l e  
f rom n o r m a l  ad ipose  t issue.  GELLHORN a n d  MARKS 6 re- 

p o r t e d  t h e  f a t t y  acid co mp o s i t i o n  a n d  r a t e  of o x i d a t i o n  of 
a c e t a t e  to  c a r b o n  d iox ide  in  t h e  l i p o m a  to be  s imi la r  to  
t h a t  of n o r m a l  ad ipose  t issue.  However ,  t h e y  f o u n d  t h e  
r a t e  of  i n c o r p o r a t i o n  of a c e t a t e  i n to  m i x e d  l ipids  to be 
g r e a t e r  in  t h e  l i p o m a  t h a n  in  o r d i n a r y  ad ipose  t issue.  Tile 
l a t t e r  f i nd ing  m a y  exp la in  in  p a r t  t h e  c l inical  o b s e r v a t i o n  
t h a t  l ipomas  o r d i n a r i l y  do  n o t  regress  a n d  m a y  grow in 
sp i te  of progress ive  e m a c i a t i o n  of t h e  p a t i e n t  7. Since L P L  
has  been  imp l i ca t ed  in t h e  t i ssue  uptake of p l a s m a  t r i -  
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glycer ides  s,g, i t  was of in te res t  to  de t e rmine  w h a t  differ- 
ence, if any,  could  be  found  be tween  L P L  ac t iv i ty  in hu-  
m a n  l i pomas  a n d  o r d i n a r y  adipose tissue. 

Materials and methods. Tissues:  Subcu taneous  and  
o m e n t a l  ad ipose  t issue was ob ta ined  from individuals  
w i t h i n  24 h of pos t  mor t em,  whereas  l ipomas were ob- 
t a ined  a t  surgery .  Tissues  were s tored a t  - 20°C for a week 
to severa l  m o n t h s  before use in the  s tudies  repor ted  here. 
Tissue  slices, a p p r o x i m a t e l y  0.5 m m  thick,  weighing 100- 
200 mg, were m a d e  w i th  a Stadie-Riggs microtome.  IApo- 
m a  h o m o g e n a t e s  were m a d e  by  homogeniza t ion  in a glass- 
tef lon,  P o t t e r - E l v e h j e m  homogenizer  using 1 Vol of t issue 
to 2 Vol of cold 0 . 0 2 5 M  ammonia .  

Assay  s y s t e m :  The  m e t h o d  of KeRN x° was used to 
measu re  L P L  ac t iv i ty .  The  incuba t ion  med ium con ta ined  
b o v i n e  a l b u m i n  (F rac t ion  V, Nu t r i t i ona l  Biochemicals,  
4%) ,  a m m o n i u m  su l fa te  (0.05M) and  a t r iglyceride emul-  
sion (Lipomul ,  i.v., 0 .3% triglyceride) which was pre- 
v ious ly  a c t i v a t e d  w i th  h u m a n  p lasma  and  washed wi th  
0 .9% s o d i u m  chlor ide  solut ion.  A to ta l  of 4.0 ml of incuba-  
t ion  m e d i u m  was employed  and  samples  of 0.8 ml were 
r e m o v e d  fol lowing 0, 30 and  60 min  of incuba t ion  a t  
37°C in a Dubnof f ,  shak i ng  incuba tor .  The  samples were 
e x t r a c t e d  a n d  assayed  for unester i f ied f a t t y  acids (UFA) 
b y  t h e  m e t h o d  of DOLE n.  

Results and discussion. The resul ts  of nine exper iments  
a re  p r e s e n t e d  in the  Table .  Lipase ac t iv i ty  is expressed as 
t he  n u m b e r  of m ic roequ i va l en t s  (/,Eq) of U F A  produced 
pe r  g of t i ssue  pe r  h. Lipase  ac t iv i ty  was de te rmined  for 
t he  four  h u m a n  l ipomas  a long wi th  h u m a n  subcu taneous  
a n d  o m e n t a l  ad ipose  t issue wheneve r  possible. In  mos t  
cases, t h e  l ipolyt ic  a c t i v i t y  of ch icken  subcu taneous  adi- 
pose t i ssue  was  d e t e r m i n e d  s imul taneously .  The  mean  
l ipolyt ic  a c t i v i t y  for ch icken  subcu taneous  adipose tissue 
f rom seven  an ima l s  was found to be  24 4- 13 (s tandard  
er ror  of the  mean)  p E q  of UFA/g /h .  Samples  of h u m a n  
s u b c u t a n e o u s  adipose  t issue from four individuals  showed 
a m e a n  a c t i v i t y  of 22 + 10 /~Eq UFA/g /h .  H u m a n  
o m e n t a l  ad ipose  t i ssue  f rom one indiv idual  showed some- 
w h a t  less a c t i v i t y  w i t h  15 + 3 # E q  UFA/g/h .  The mean  
a c t i v i t y  for  n ine  expe r imen t s ,  in which  h u m a n  l ipomas 
f rom 4 ind iv idua l s  was inves t iga ted ,  was found to be 
2 + 2 p E q  U F A / g / h .  I t  can  be seen t h a t  no ac t iv i ty  was 
o b s e r v e d  in f ive e x p e r i m e n t s  while a smal l  a m o u n t  of 
a c t i v i t y  was obse rved  in four  exper iments .  Some por t ions  
of L i p o m a s  3 a n d  4 were excep t iona l ly  well vascularized.  
I n  i n v e s t i g a t i n g  as m u c h  of t he  t issue as possible, some 
samples  of these  l ipomas  were more  vascu la r  t h a n  others.  
I t  ap l : ea -ed  t h a t  t he  samples  f rom vascular ized areas of 
t h e  t i ssue  y ie lded t h e  smal l  a m o u n t  of ac t iv i ty  observed. 
This  o b s e r v a t i o n  m a y  be exp la ined  on the  basis of the L P L  
c o n t e n t  of b lood vessel walls r epor t ed  by  ROmNSON et al. t*. 

One  poss ib i l i ty  which  migh t  expla in  the  lack of LPI .  
a c t i v i t y  n o t e d  w i th  the  l ipomas  would be the  presence of 
an  inh ib i tor (s )  of the  enzyme.  To tes t  this  hypothesis ,  
0.4 rnl of l i poma  h o m o g e n a t e  was added  to the  medium in 
which  h u m a n  o m e n t a l  adipose  tissue was incubated,  Trip- 
l icate  d e t e r m i n a t i o n s  of the  l ipolyt ic  ac t iv i ty  of omenta l  
ad ipose  t i ssue  w i th  a n d  w i t h o u t  the  add i t ion  of homo- 
gena tes  of l ipomas  1 a n d  3 were de t e rmined  in two experi-  
men t s .  ~Vith t he  a d d i t i o n  of l ipoma  1 homogena te ,  a mean  
a c t i v i t y  of 12 ± 0 # E q  U F A ] g / h  was observed for omen-  
t a l  ad ipose  t issue.  Similar ly ,  w i th  the  add i t ion  of l ipoma 3 
h o m o g e n a t e ,  a m e a n  a c t i v i t y  of 22 4- 2 / , E q  of U F A / g / h  
was observed .  W h e n  these  values  are compared  to the i r  
r espec t ive  cont ro l s  (exper iments  1 and  2, Table),  i t  can  be 
seen t h a t  no  r educ t ion  in ac t iv i ty  was found. I t  appears ,  
therefore ,  t h a t  l i poma  homogena te s  con ta in  no inhibi tors  
of L P L  ac t iv i ty .  

A l though  d i rec t  ev idence  for the  absence  of L P L  in 
h u m a n  l ipomas is lacking in these  e x p e r i m e n t s ,  t he  pos-  
s ibi l i ty  p resen t s  itself. If t he  lack of L P L  a c t i v i t y  in  t h e  
h u m a n  l ipoma is responsible  for the  lack of regress ion of 
the  l ipoma in the  face of emac ia t ion  of the  host ,  L P L  m a y  
be inw)lved in the  r educ t ion  of t r ig lycer ide  c o n t e n t  of 
adipose t issue as well as in the  u p t a k e  of p l a s m a  t r i -  
glyceride is. 

l.ipoprotein lipa~ activity - tissue slices 

Tissue Number Mean aetiv- 
sample No. of vessels ity (IW.q 

U FA/g/h) 

Chicken subcutaneous adipo~, tis.~ue 

1 2 16 
2 2 24 
3 3 lb 
4 2 13 
5 2 46 
6 3 lt) 
7 5 37 

Human subcutaneous adipose tissue 

Mean activ- 
i t y ~ 2 4 4 -  13 

1 3 25 
2 7 34 Mean activ- 
3 3 10 ity - 22 4- 10 
4 3 17 

Human omental adipose tissue 
1 3 17 Mean activ- 
2 3 12 ity 15 4- 3 

H tnllall lipomas 
1 6 o 
2 7 l 

I0 0 
3 3 0 Mean activ- 

3 6 ity -- 2 4- 2 
2 0 

4 3 0 
3 5 
2 2 

RLsumd. I1 a dtd t rouvd  que  des  sp&:imcns dc t issus sous- 
cu tands  h u m a i n s  et  des t issus  ad ipeux  o m c n t a u x  hydro -  
lysera ient  un  s u b s t r a t  t r iglycdride ac t ivd avec  du  p l a s m a  
h u m a i n  quart(1 incubds darts un  m e d i u m  c o n t e n a n t  de  
l ' a lbumine  Ix)vine et  du  sulfa te  d ' a m m o n i u m ,  l .es sp6ci- 
mcns de l ipomes huma ins  n ' o n t  pas  m o n t r d  d ' a c t i v i t 6  
l ipolyt ique signifiante.  I.es homog6na te s  de l ipomes  n ' o n t  
pas d iminu6 l ' ac t iv i t6  l ipolyt ique  des spdcimens de t i ssus  
adipeux humains .  
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