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CELLULOSE ACETATE AS THE ELECTROPHORETIC SUPPORT MEDIUM for t i le  s e p a r a -  
t i on  of s e r u m  l i p o p r o t e i n s ,  c o m b i n e d  w i t h  e i t h e r  d i r e c t  l ip id  (1) o r  i n d i r e c t  

FIO. 1. Comparison of normal lipoprotein pattern (1) with that from patient with type III 
hyperlipoproteinemia. Note "broad beta" migration. Application site (x); betalipoproteins (B); 
pre-betalipoproteins (P) ; alpha-llpoproteins (A). 
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FIG. 2. Comparison of lipoproteln electropherograms of the natine plasma; and top (1) and 
subnatant fractions (2) after preparative ultracentrifugation. Virtually all stainable lipoproteins 
manifesting beta-mobility appear in the top layer fraction. 

(Schift's) (2) staining of the electropherogram, has recently been reported to 
possess distinct advantages over paper electrophoresis. These methods have been 
particularly useful in the study of patients with hyperlipoproteinemia of type I I 
and IV (3). 

Of the types established in the NIH system, (4) type III is the most difficult to 
characterize from a biochemical standpoint. Nonetheless, Fredrickson and associ- 
ates have demonstrated that  lipoprotein analysis obtained by either paper elec- 
trophoresis or by analytical ultracentrifugation, complemented by chemical 
determination of the concentration of the chylomicrons, are interconvertible (5). 

This communication emphasizes that  such an interconvertibility pertains to 
type II l  hyperlipoproteinemias as identified by cellulose acetate electrophoresis 
and indirect staining of the lipids by Schiff's reagent. 

The sera were obtained from a 58-year-old man manifesting" adult onse t" - -  
diabetes mellitus. The initial lipoprotein electrophoresis demonstrated a "broad 
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b e t a "  fract ion (Fig. 1). T h e  serum cholesterol in this sample  was 336 mg/100  ml 
and serum triglycerides were 408 rag/100 ml. T h e  serum was opalescent .  

Following the demons t ra t ion  of the abnormal  be ta  l ipoprotein fraction,  a second 
serum sample  was spun in a p repa ra t ive  u l t racent r i fuge t  a t  30,000 rpm for 16 
hours  (6) and the top layer  (d < 1.006, St 20-400) and the s u b n a t a n t  f ract ions  
separa te ly  subjected to electrophoresis  on cellulose ace ta te  (Fig. 2). 

Vir tual ly  all of the l ipoproteins having  be ta  mobi l i ty  appeared  in the top layer  
(d < 1.006), in con t ras t  to the expected " sed imen ta t i on"  of the higher dens i ty  
be ta  (d > 1.006, St 0-20) and  a lpha  l ipoproteins.  

Thus ,  the findings repor ted  here mee t  the cr i ter ia  of the N I H  sys t em for the 
definit ion of the type  I I I  pa t t e rn .Th i s  is of pract ical  impor tance  because rapid,  
s imple and inexpensive procedures  as provided by  cellulose ace ta te  and  Schiff 'a 
s tain are needed for rout ine  and  more  impor t an t ly ,  for large scale popula t ion  
screening. T y p e  I I I  disease has p roven  to be somewha t  of an obstacle  in this 
regard due to the insistence of u l t racentr i fugal  da t a  for precise definition. While  
we do not  disagree t h a t  the mos t  reliable definition of this disease should include 
such da ta ,  we feel t h a t  the gross a b n o r m a l i t y  of this pa t t e rn  can be adequa te ly  
demons t r a t ed  by  electrophoresis  on cellulose aceta te ,  thereby  avoiding the l imita-  
t ions of u l t racent r i fugat ion  in the routine clinical labora tory .  
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