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I n v e s t i g a t i o n s  on  t h e  R o l e  of  L o w  D e n s i t y  L i p o p r o t e i n s  in  the  P a t h o g e n e s i s  of  t h e  E s s e n t i a l  C a r b o -  
h y d r a t e - I n d u c e d  H y p e r t r i g l y c e r i d e m i a  

SAILER, SANDHOFER a n d  BRAUNSTEINER 1 p roposed  a 
d i s t u r b a n c e  of t r a n s p o r t  as a p robab le  reason  for t he  
e s s e n t i a l  c a r b o h y d r a t e - i n d u c e d  h y p e r t r i g l y c e r i d e m i a  
(ECH).  I n  order  to  ga in  a be t t e r  i n s igh t  in to  t he  p a t h o -  
genes is  of t h e  me tabo l i c  disorder ,  we e x a m i n e d  t h e  lipo- 
p ro t e in  a n d  t h e  l ipid p a t t e r n  of pe r sons  w i t h  E C H  a n d  
c o m p a r e d  t h e  r e su l t s  w i th  t hose  in n o r m a l  persons .  

Materials  and methods. W e  ana lyzed  the  sera  of 21 
pe r sons  w i th  E C H  and  12 n o r m a l  persons .  T h e  t r ig lyce-  
r ide were d e t e r m i n e d  u s i n g  t h e  m e t h o d  of CARLSON a n d  
WADSTR(~M 2, t h e  free f a t t y  ac ids  accord ing  to  DUN- 
COMBE 3. 

The lipoproteins in the serum were gained quantita- 
tively by preparative ultracentrifugation according to 
GATTO, LINDGREN and NICHOLS 4. These lipoproteins were 
separated in the flotation classes by analytical ultra- 
eentrifugation. (The flotation experiments were carried 
out in an analytical ultracentrifuge type Phywe U60L and 
MOMG 120.) The lipoproteins were divided into 3 
groups: Sf<IOS, Sf20-40S and Sf>50S. Since it 
was impossible to establish the same initial concentration 
for all sera, we used the 'middle component' as a stan- 
dard for the evaluation of real relations and referred the 
concentrations of the other fractions to this value. 

T h i s  concep t  of a d i sorder  in t he  i n t e r a c t i on  b e t w e e n  
l ipid a nd  p ro te in  c o m p o n e n t s  of tile l ipopro te in  molecu les  
m a y  also be s u p p o r t e d  b y  t h e  a p p e a r a n c e  of f r ac t ions  
w i t h i n  t he  r ange  of e l eva ted  f lo ta t ion  classes in s o m e  
pa tho log ica l  sera  s. 
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LiOroprotoin fraction si>sOS 

Plot of triglycerid value as a function of LDL concentration. 

Average values of lipoproteins and lipid fractions in the case of normal and pathological lipid nletabolism 

S I (0-10 S) Sf (15-40 S) Sf ;> 50 S Sf max. Triglyceride Free fatty Cholesterin 
(rag%) (rel.%) (rag%) (rel.%) (mg%) (rel.%) (rag/100 ml) acid ([xAq) (mg/100 ml) 

Essential hypertri- 290 9.0 495 17.0 3584 74.0 700 1036 383 374 
glycerideufia 
Normalpersons (n 12) 300~31 31 .5  495_+_50 51.9 158~16 16.6 80 150 65@._9 140-j=30 197-~10 

Results.  Th e  Tab le  gives a s u r v e y  of the  f lo ta t ion  classes 
and  the  l ipid f rac t ions  of t he  sera  f rom p a t i e n t s  w i th  
E C H  an d  n o r m a l  persons .  Charac te r i s t i c  - especia l ly  w i th  
pe r sons  sh o win g  h igh  t r ig lycer id  va lues  - is t he  appe a r -  
ance  of c o m p o n e n t s  w i th  e x t r e m e l y  e leva ted  f lo ta t ion  
coefficients ,  wh ich  could no t  be found  in n o r m a l  sera.  

C o m p a r i n g  t h e  ave rage  va lues  of p a t i e n t s  wi th  E C H  
wi th  those  of n o r m a l  persons ,  a cons iderab le  e l eva t ion  of 
b o t h  t h e  ab so lu t e  and  re la t ive  low d e n s i t y  l ipopro te ins  
(LDL) c o n c e n t r a t i o n  was  observed .  Ye t  the  abso lu t e  va-  
lues of the  L D L  show no s ign i f i can t  differences.  The  cor- 
re la t ive  aspec t  of the  s e r u m  lipid f rac t ions  a n d  t he  lipo- 
p ro te id  classes shows  only  a re la t ion  be tween  L D L  concen-  
t r a t i o n  an d  t h e  l o ga r i t hm of t he  a m o u n t  of n e u t r a l  f a t t y  
acids.  

Discussion.  These  resu l t s  lead, co r r e spond ing  to 
FURMAN, ALANPOVIC and  GUSTAVSON 5, to the  conc lus ion  
t h a t  t h e  E C H  is a d isease  which  is l inked to a d i s t u r b a n c e  
w i t h i n  t h e  L D L .  In  add i t i on  we m a y  s ay  t ha t ,  accord ing  
to o b s e r v a t i o n s  of FREDRICKSON 6 and  JONG and  MARSH 7, 
the  L D L  f rac t ion  ha s  i ts  own  apop ro t e in  wh ich  can  be 
s e p a r a t e d  a n t i g e n - a n a l y t i c a l l y  and  chemica l ly  f r om the  
apopro te in .  Also t h e  re la t ion  be tween  L D L  c o n c e n t r a t i o n  
a n d  the  a m o u n t  of t r ig lycer ides  d e m o n s t r a t e s  t h a t  t he  
d i s t u r b a n c e  occur r ing  in E C H  is l imi ted  to t he  L D L .  

T h e  a p p e a r a n c e  of h ighe r  c o n c e n t r a t i o n s  of qu i c k ly  
w a n d e r i n g  f lo t a t ion  classes can  be i n t e rp re t ed  on ly  by  t he  
a s s u m p t i o n  t h a t  in the  case of E C H  gigant ic  molecu les  or 
aggrega te s  of molecules  c o n t a i n i n g  a b n o r m a l  h i g h  
l i p o p r o t e i n - c o m p o n e n t s  are p roduced .  

Zusammen/assung .  Die m i t  p h y s i k o c h e m i s c h e n  U n t e r -  
s u c h u n g e n  n a c h w e i s b a r e n  L D L - A n o m a l i e n  bei der  
essent ie l len  Hype r t r i g lyce r id / im ie  lassen  den  Sch luss  zu, 
dass  S t 6 r u n g e n  der L D L - K i n e t i k  bei  der  P a t h o g e n e s e  
dieser  K r a n k h e i t  eine wich t ige  Rolle spielen.  
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