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After intravenous injection of a 107o emulsion of sunflower oil into dogs a considerable 
increase in the electrophoretic mobility of both serum lipoprotein fractions was found 
at the height of the lipemia. During the first few hours after intravenous injection of 
emulsified fats, mass degranulation of the mast cells (heparinoeytes) takes place. This 
is evidence of increased secretion of heparin by the tissues during parenteral lipemia. 

Dur ing  p a r e n t e r a l  f e ed ing  of a n i m a l s  wi th  e m u l s i f i e d  f a t s  [1, 4-6]  high l i p i d  c o n c e n t r a t i o n s  c o n s i d -  
e r a b l y  in e x c e s s  of the  u p p e r  n o r m a l  p h y s i o l o g i c a l  l i m i t s  a r e  c r e a t e d  in the  b lood  ( p a r e n t e r a l  h y p e r H p e m i a ) .  
T h e r e  i s  good  r e a s o n  to s u p p o s e  tha t  l i p o p r o t e i n s  a s  a t r a n s p o r t a b l e  f o r m  of b lood l i p i d s  m u s t  p l ay  an  i m -  
p o r t a n t  r o l e  in the r e m o v a l  of the  fa t  i n j e c t e d  p a r e n t e r a l l y  a s  " s y n t h e t i c  c h y l o m i c r o n s "  f r o m  the b l o o d -  
s t r e a m  and,  on th i s  accoun t ,  they  m u s t  unde rgo  s p e c i f i c  func t iona l  changes .  

The few i n v e s t i g a t i o n s  into th i s  p r o b l e m  which  have  been  p u b l i s h e d  [11, 12, 15, 16] g ive  an  i n c o m -  
p l e t e  p i c t u r e  of the c h a r a c t e r  and  d y n a m i c s  of the  c ha nge s  in l i p o p r o t e i n s  du r ing  p a r e n t e r a l  l i p e m i a ,  and 
s o m e  of the  f a c t s  d e s c r i b e d  r e q u i r e  c o n f i r m a t i o n .  The p r e s e n t  i n v e s t i g a t i o n  was  c a r r i e d  out fo r  th i s  p u r -  
p o s e .  

T A B L E  1. Changes  in Content  of L i p o p r o t e i n  F r a c t i o n s  in S e r u m  of 
Dogs a f t e r  I n t r a v e n o u s  In fus ions  of E m u l s i f i e d  F a t s  (n=30)  
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Fig. i. Electrophoresis of serum lipoproteins of two dogs 

after a single infusion of emulsified fats. Top row of band- 

before infusion; middle row - at end of infusion; bottom row- 
2 h after infusion. 

Fig. 2. Morphological changes in 
mast  cells (heparinocytes) of omental 
lymph glands of ra ts  af ter  intravenous 
injection of emulsif ied fats:  A) con- 
t r o l -  compact  fo rms  of cells; B) 1 h 
later- increase in size and granula- 

tion of cytoplasm of mast cells; C) 4h 

later- marked degranulation of most 

mast cells. Toluidine blue, 400x. 

EXPERIMENTAL METHOD 

A highly dispersed nontoxic sterile emulsion of fats con- 

taining 10% specially purified sunflower oil, 1.2% lecithin ex- 

tracted from brain tissue, 5% glucose, and 83.8% pyrogen-free 

water, prepared in the writer's laboratory, was used. Most 

of the fat in the emulsion was emulsified to a particle size 

below 1.5 p. The emulsion was stable and on keeping at 4-8 ~ 

it did not separate into layers over a period of severalmonths. 

Experiments were carried out on i0 dogs weighing 12- 

15 kg which received intravenous injections of the emulsified 

fats by the drip method daily for 3 weeks in a dose of 20 ml/kg 
body weight at the rate  of 3 d rops /kg /min .  The infusion lasted 
on the average 2 h. Elect rophoret ic  analysis of the se rum 
lipoproteins was ca r r i ed  out on the 1st, 8th, and 21st days of 
the experiment. Blood for testing was taken before, at the 
end of, and 2 h after the infusion. 

Eleetrophoretic fractionation of the lipoproteins was 
carried out on agar gel by the method suggested for electro- 

phoretic investigation of proteins [13, 9, 8]. The serum was 

first stained with Sudan black B [7]. The three samples of 
serum obtained in connection with each infusion of the emul- 

sified fats (before, at the end of, and 2 h after the infusion) 
were subjected to electrophoresis in parallel tests of the same 

agar block, so that changes in the electrophoretic mobility of 

the individual fractions could be clearly seen. The results 
of electrophoresis were assessed microphotometrically. The 

relative percentages of the fractions were determined from 

the weight of the areas of the densitograms corresponding to 

these fractions cut out of paper. 

In view of the known disadvantages of expressing quan- 

tities of lipoprotein fractions as percentages, so that the true 

nature of the changes taking place could be determined their 

content was also expressed as a conventional gravimetricvalue. 

This conventional value was the weight of the fragments of 

the densitograms cut out from paper as mentioned above. The 

total content of lipids in the blood was determined gravimet- 

r ical ly .  
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To study the changes in the heparinoeytes experiments  were ca r r i ed  out on 28 albino ra ts .  The ra ts  
rece ived  an intravenous injection of the emulsified fats in a dose of 10 ml /kg,  and 1, 2, 3, 4, 5, 6, and 24 h 
after  the injection four ra t s  were  sacr i f iced  at each time. Histological f i lms were  p repared  f rom the rues- 
ea tery  of the small  intestine and the omentum, and after  fixation in 10% neutral formal in  these were  stained 
with a 0.5% aqueous solution of toluidine blue made up in Michaelis buffer. 

E X P E R I M E N T A L  R E S U L T S  

Each isolated infusion of the emulsif ied fats led to a marked increase  in the blood lipid level. Im-  
mediately after  the end of the infusion the blood se rum was white in color  (lactemia) and the total lipid 
content of the se rum was more  than doubled. In the period after  the infusion the l ipemia dropped very  
quickly, and tes ts  made 2 h af ter  the end of the infusion showed that the total blood lipid level had fallen 
close to its original value. 

At the end of infusion (Table 1), i.e.,  at the height of the lipemia, the content of lipid residue was con- 
siderably increased.  The c~-lipoprotein content Was reduced and, as compar ison of the conventional weight 
values shows, this was a true decrease  and not due to a redistr ibut ion of the relat ive percentages .  An in- 
c rease  in the coefficient/~/~ was observed and was due, f i rs t ,  to a decrease  in the (~-lipoprotein content  
and~second, to an increase  in the fi- l ipoprotein content. The combined content of (~+/~)lipoproteins, as 
compar ison  of the conventional weight values shows, was unchanged. This is a paradoxical  finding because 
with an increase  in the total lipid content in the blood the lipoprotein content should also have increased.  

The most  demonstrat ive and charac te r i s t ic  change in the lipoproteins at the height of the l ipemia 
was an increase  in the e lectrophoret ic  mobility of the two fract ions.  The e lectrophoret ic  bands at the end 
of the infusion were  between l/4 and l/3 longer than the e lectrophoret ic  bands obtained before  injection of 
the preparat ion (Fig. 1). 

Parallel with the steep drop in the lipemia 2 h after the infusion, the normal electrophoretic picture 
was restored: the content of lipid residue fell to its initial level, the lipoproteins no longer migrated more 
rapidly in the electric field, and as a result, the electrophoretic bands were almost indistinguishable in 
length from those obtained before infusion. The value of the coefficient fi/~ still remained high, mainly 
because of an increased content of fi-lipoproteins. 

Daily infusions of the emulsion for 3 weeks did not give rise to cumulative effects, and onquant[tative 
comparison of the lipoprotein fractions on the firstandlast days of the experiment no significant differences 
were found. 

From the standpoint of explanation of the pathogenesis of the changes in lipoproteins following par- 
enteral injections of emulsified fats as described above,an interesting paper has been published by Herbst 
and Hurley [14], who found a similar phenomenon in man after injection of hepari:n during a high alimentary 
lipemia. In these cases they observed rapid elearing of the lipemie plasma accompanied by a marked in- 
crease in the electrophoretic mobility of both lipoprotein fractions. They postulated that this phenomenon 
was attributable to activation of the blood lipoprotein lipase, an enzyme reducing the size of lipoprotein 
molecules, by heparin. 

During the clearing of lipemic plasma the consumption of endogenous heparin proceeds at a highrate, 
as is shown by degranulation of the blood basophils [2]. Investigations of the blood heparin content after 
intravenous injection of emulsified fats for parenteral feeding have shown [12] that in most people its level 
is raised. The workers who carried out these investigations concluded that the entry of fat into the blood 
stream stimulates the secretion of endogenous heparin. 

Experiments were carried out on albino rats in an attempt to discover how tissue heparinocytes (mast 
cells) react to intravenous injection of emulsified fats. Microscopic examination of intestinal mesenteric 
and omental film from these animals showed that between 2 and 5 h after infusion of the emulsified fats 
mass degranulation of the heparinocytes (Fig. 2) takes place and that the process does not begin to be re-  
versed until after 6 h. 

The changes in the serum lipoproteins found after intravenous infusion of emulsified fats, and, in par- 
ticular, the phenomenon of their  increased e lec t rophoret ic  mobility, a re  most  probably associa ted  with 
increased  activity of hepar in- l ipoprote in- l ipase  (the "clear ing factor"  of the blood). They indicate the high 
intensity of the physiological  p rocesses  leading to evacuation of fat f rom the b loods t r eam in parentera l  
hyperl ipemia.  
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