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Emulsions of soybean o i l a t a b i l i s e d  by egg l e c i t h i n  (1.2%) have been used 
successfully a s  a source of ca lo r ies  i n  parenteral  nu t r i t ion .  The clearance of 
the  emulsions from the  c i rcu la t ion  and t h e i r  subsequent t i s s u e  deposition and 
metabolism have been studied extensively. However, l i t t l e  is known about the 
e f fec t s  of f a t  emulsions on the microcirculation (Kroeger e t  a 1  1970). Blood 
flow i n  the human c i rcu la t ion  is  p u l s a t i l e  and i t  follows t h a t  the  rheological 
properties of blood i n  time-varying flows a re  of the  greates t  physiological 
significance. The v i scoe las t i c i ty  of blood is strongly dependent upon the  
mechanical properties of erythrocytes,  i n  pa r t i cu la r  t h e i r  e l a s t i c  deformation. 

The e f f e c t s  of a f a t  emulsion ( I n t r a l i p i d  20%) on the r i g i d i t y  of human 
erythrocytes has been studied a t  20°C using an osc i l l a to ry  flow apparatus a t  a 
frequency of 2 Hz (Thurston 1979). The d i lu t ion  of whole blood by isotonic  
sa l ine  is  as  expected, a lowering of haematocrit lowers the  viscous (rl ) and 
e l a s t i c  contribution (,, ) t o  the  complex modulus (n*) (Figure). The ery&rocytes 
remain f l ex ib le  and rl iecreases  rapidly with shear.  The d i lu t ion  of whole blood 
with f a t  emulsion (1:f) causes the  onset of v i scoe las t i c  dilatency which can be 
associated with an increase i n  the r i g i d i t y  of the erythrocytes.  This is 
evidenced by the  upturn of $ and inflexion of .nv  near a shear r a t e  of 10 sec-' 
rms (Thurston 1979). This i la tency could have an adverse e f f e c t  on the 
micmcirculation. Observation of blood under the  microscope showed normal ce l l -  
c e l l  aggregation with rouleau slowly forming. However, with added f a t  emulsion 
t h i s  ceased completely. The mixture of plasma with I n t r a l i p i d  (1:l)  showed no 
unusual e f fec t s .  The e l a s t i c  component ('\E) is small compared t o  r( Thus the  v' dilatency e f f e c t  seen with whole blood appears t o  be c e l l  r e la ted  and not plasma 
determined. Larger amounts of plasma when mixed with I n t r a l i p i d  (3: l )  gave r i s e  
t o  the  f locculat ion of the  f a t  emulsion. This f locculat ion is revers ible  and 
w i l l  cauee an increase i n  both ng and nV (Thurston and Davis 1979). 
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