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Changes in the Fatty Acid Composit ion of Serum Lipid Fractions During Acute Deposit ion and 
Mobilization of Fat in Man 

T h e  k e y  ro le  p l a y e d  b y  a d i p o s e  t i s s u e  in  t h e  e n e r g y  
m e t a b o l i s m  is r e n d e r e d  p o s s i b l  e b y  t h e  r a p i d  i n t a k e  a n d  
o u t p u t  of  f a t t y  a c i d s  f r o m  cel ls  w i t h  r e g a r d  t o  t h e  n e e d s  
o f  t h e  o r g a n i s m .  I n  t h e  i n i t i a l  s t a g e s  of  f a t  d e p o s i t i o n  o r  
m o b i l i z a t i o n ,  of  al l  s e r u m  l ip id  f r a c t i o n s  t h e  c o n c e n t r a t i o n  
of  f ree  f a t t y  a c i d s  ( F F A )  is t h e  f i r s t  one  to  c h a n g e L  U n d e r  
c o n d i t i o n s  w h e n  t h e  l o n g - t e r m  n l o b i l i z a t i o n  of  f a t  re-  
s e r v e s  p r e d o m i n a t e s ,  e.g.  in  h y p e r t h y r o i d i s m ,  in  t h e  
s e r u m  F F A  f r a c t i o n s  a b o v e  al l  a n  i n c r e a s e  of  t h e  ole ic  
a c i d  r a t i o  w a s  f o u n d  ~. I t  w a s  t h e r e f o r e  of  i n t e r e s t  to  s t u d y  
t h e  f a t t y  a c id  c o m p o s i t i o n  of  s e r u m  F F A  a n d  o t h e r  l ip id  
f r a c t i o n s  d u r i n g  a c u t e  d e p o s i t i o n  o r  m o b i l i z a t i o n  of  d e p o t  
f a t .  

T w e n t y - f i v e  s u b j e c t s ,  14 w o m e n  a n d  11 m e n ,  a v e r a g e  
a g e  36 y e a r s ,  we re  e x a m i n e d .  T o  11 s u b j e c t s  a f t e r  col lec-  
t i o n  of  t h e  b l o o d  s p e c i l n e n  o n  f a s t i n g ,  1 g g l u c o s e / k g  b o d y  
wt .  in  t e p i d  t e a  w a s  a d m i n i s t e r e d  b y  m o u t h .  T h e  s u b -  
s e q u e n t  b l o o d  s p e c i m e n s  we re  w i t h d r a w n  60 a n d  120 m i n  
a f t e r  t h e  i n g e s t i o n  of  g lucose .  I n  t h e  r e m a i n i n g  14 s u b -  
j e c t s  t h e  e f f ec t  of  s h o r t - t e r m  f a s t i n g  w a s  s t u d i e d .  B l o o d  
s p e c i m e n s  w e r e  w i t h d r a w n  f o l l o w i n g  t h e  n o c t u r n a l  f a s t ,  
a t  08.00 h ,  a n d  s u b s e q u e n t  b l ood  s a m p l e s  w e r e  c o l l e c t e d  
a f t e r  4~/~ h.  Al l  b l o o d  s p e c i m e n s  were  t a k e n  f r o m  t h e  

Fa t ty  acid composition of serum lipid fractions in persons after 
glucose ingestions and during fasting 

Fa t ty  Glucose Fasting 
acid 

Hour 0 2 0 4~/2 

Free fatty acids 
14:0 2.42 • 0.71 
16:0 31.20 • 4.36 
16:t  5.03 q_ 0.98 
18:0 16.98 4. 2.73 
18:1 32.05 • 3.06 
18:2 11.17 • 2.59 
18:3 1.45 • 0.11 

Triglycerides 
14:0 1.87 • 0.61 
16:0 25.13 4. 2.83 
16:1 4.85 ~ 0.89 
18:0 4.60 -~: 1.08 
18:1 46.66 i 3.22 
18:2 16.03 ~: 4.79 
18:3 1.51 :t- 0.53 

Phospholipids 
16:0 28.88 i 2.2 
16:1 1.98 ~ 0.41 
18:0 18.55 4. 2.01 
18:1 16.33 i 2.78 
18:2 23.40 ~ 2.73 
20:3 2.38 • 0.75 
20:4 8.78 • 2.95 

Cholesterolesters 
14:0 1.18 -~- 0.42 
t6:0 13.32 i 0.65 
16:1 3.99 q- 0.97 
18:0 2.27 @ 0.78 
18:1 22.15 d_ 2.61 
18:2 50.17 -~ 4.15 
20:3 1.50 ~ 0.48 
20:4 6.37 ~ 1.31 

2.53 • 0.50 2.1 • 0.3 2.0 • 0.2 
34.34 @_ 5.97 31.5 • 1.8 28.9 -c 1.3t' 

5.60 -~ 0.79 5.9 ~ 0.8 6.4 + 0.8 
18 .50•  3.23 15.6~: 1.9 12.9 ~ 1.4 ~' 
27.34 • 2.96~ 32.9 ! 2.8 37.6 • 1.8 b 

9.90 ~_ 2.35 10.5 ~- 0.7 10.7 ~ 0.7 
1.35 ~ 0.77 1.5 • 0.5 1.5 ~ 0.3 

1.63 4- 0.38 1.6 ~ 0.5 1.6 • 0.4 
25.38 ~- 3.06 26.1 • 2.2 25.6 i 1.7 

4.92 • 0.77 5.8 ~ 0.7 6.1 J_ 0.8 
4.76 • 1.08 4.8 ~ 0.8 4.4 -L 0.8 

45.32 • 4.24 45.4 4- 2.3 45.1 _+_ 2.4 
16.07 ~- 3.84 1 5 . 0 •  15 .2 •  1.6 

2.12 • 1.61 1.3 ! 0.4 1.2 • 0.3 

29.63 :L 2.45 29.8 ~- 1.5 30.1 ~- 1.0 
2.10 • 0.25 1.9 ~: 0.3 1.9 • 0.3 

17.50 4. 1.45 16.2 ~ 0.9 15.9 2 U 1.0 
16.26 • 2.49 15.6 i 1.1 16.1 • 1.0 
23.62 • 2.82 23.3 4- 1.3 22.2 • 1.4 

2.32 ~- 0.65 2.9 :~ 0.7 3.1 :~ 0.8 
10.24 ~ 0.95 10.3 ~_ 1.6 10.8 • 1.8 

1.20 • 0.33 
13.46 i 2.69 12.9 i 0.8 13.2 4. 0.8 

3.82 =L 0.61 4.6 • 0.5 4.7 -E 0.6 
2.05 ~ 0.53 1.9 • 0.3 1.9 ~ 0.3 

22.92 :t= 3.22 21.8 -~ 1.5 22.1 ~: 1.2 
50.96 4. 4.06 52.9 • 1.9 52.2 • 1.9 

6.05 • 1.26 5.9 :::c: 0.7 5.9 ~ 0.6 

P < 0.05. b p < 0.01. Statistically significant difference between 
values in time 0 vs. 2, resp. 41/2 h. 

c u b i t a l  ve in .  T h e  s e r u m  e x t r a c t i o n  a n d  g a s - c h r o m a t o -  
g r a p h i c  p r o c e d u r e s  w e r e  d e s c r i b e d  p r e v i o u s l y  2. 

F r o m  t h e  T a b l e  i t  is  a p p a r e n t  t h a t  2 h a f t e r  i n g e s t i o n  
of  g l u c o s e  in  t h e  e x a m i n e d  s u b j e c t s ,  t h e  r a t i o  o f  oleic a c id  
in  t h e  F F A  f r a c t i o n  w a s  s i g n i f i c a n t l y  r e d u c e d ,  w h i l e  t h e  
c h a n g e s  of  t h e  r e m a i n i n g  f a t t y  a c i d s  we re  n o t  s i g n i f i c a n t .  
T h e  t o t a l  F F A  s e r u m  c o n c e n t r a t i o n  in  t h e s e  s u b j e c t s  o n  
f a s t i n g  w a s  o n  a n  a v e r a g e  0.63 mEq /1 ,  a n d  2 h a f t e  r i n g e s -  
t i o n  o f  g l u c o s e  i t  d e c l i n e d  t o  a n  a v e r a g e  v a l u e  of  0.40 m E q /  
1. I n  t h e  t r i g l y c e r i d e ,  p h o s p h o l i p i d  a n d  c h o l e s t e r o l  e s t e r  
f r a c t i o n s  no  c h a n g e s  w e r e  f o u n d  a f t e r  i n g e s t i o n  o f  g lucose .  

A l so  in  t h e  s e c o n d  g r o u p  of  s u b j e c t s  s h o r t - t e r m  f a s t i n g  
c a u s e d  c h a n g e s  in  t h e  f a t t y  a c i d  c o m p o s i t i o n  o n l y  in  t h e  
s e r u m  F F A  f r a c t i o n .  F r o m  t h e  T a b l e  i t  is a p p a r e n t  t h a t  a 
s i g n i f i c a n t ,  m a r k e d  i n c r e a s e  o f  t h e  oleic  a c id  r a t i o  oc-  
c u r r e d ,  w h i l e  t h e r e  w a s  a c o n c o m i t a n t  d r o p  of  t h e  pa I -  
m i t i c  a n d  s t e a r i c  a c id  leve ls .  T h e  k n o w n  i n c r e a s e  o f  t h e  
t o t a l  F F A  s e r u m  c o n c e n t r a t i o n  d u r i n g  f a s t i n g  w a s  re-  
c o r d e d  a lso  in  t h e  i n v e s t i g a t e d  g r o u p  a n d  a m o u n t e d  o n  a n  
a v e r a g e  to  0.25 m E q / 1  a f t e r  41/2 h.  

I n  t h e  p r e s e n t  i n v e s t i g a t i o n  f a s t i n g  w a s  s e l e c t e d  as  a 
t y p i c a l  c o n d i t i o n  c a u s i n g  m o b i l i z a t i o n  o f  d e p o t  f a t ,  a n d  
i n g e s t i o n  of  g l u c o s e  w h i c h  l e a d s  to  t h e  d e p o s i t i o n  of  f a t  ~. 
I t  w a s  no  s u r p r i s e  t h a t  in  b o t h  t h e s e  a c u t e  c o n d i t i o n s  a 
c h a n g e  in  t h e  f a t t y  a c id  c o m p o s i t i o n  w a s  f o u n d  o n l y  in  
t h e  s e r u m  F F A  f r a c t i o n .  

I t  is of  i n t e r e s t  t h a t  d u r i n g  t h e  d e p o s i t i o n ,  a s  wel l  a s  
m o b i l i z a t i o n  of  f a t t y  a c i d s  of  a d i p o s e  t i s s u e  cells  in  t h e  
i n v e s t i g a t e d  s u b j e c t s  oleic  a c i d  w a s  u t i l i z e d  p r e f e r e n t i a l l y .  
h i  t h i s  r e s p e c t ,  t h u s  t h e  s h o r t - t e r m  c h a n g e s  w e r e  s i m i l a r  
to  t h o s e  in  c o n d i t i o n s  a s s o c i a t e d  w i t h  t h e  l o n g - t e r m  
m o b i l i s a t i o n  of d e p o t  f a t  ~. B a s e d  on  i n v e s t i g a t i o n s  of  t h e  
h e a r t  m u s c l e  m e t a b o l i s m ,  s i g n s  of  a r e l a t i v e l y  g r e a t e r  
m e t a b o l i c  t u r n o v e r  of  m o n o e n o i c  f a t t y  a c i d s  h a d  a l r e a d y  
b e e n  f o u n d  a. 

T h e  h y p o t h e s i s  of  a m o r e  r a p i d  m e t a b o l i c  t u r n o v e r  of  
oleic  ac id  in  s e r u m  F F A  ( a n d  d e p o t  fa t )  in  m a n  is s u p -  
p o r t e d  a lso  b y  s o m e  a n i m a l  e x p e r i m e n t s .  T h u s  a n  in-  
c r e a s e d  r a t e  of  i n c o r p o r a t i o n  of  l a b e l l e d  a c e t a t e  i n t o  
p a l m i t o l e i c  a n d  oleic a c id  a f t e r  i n s u l i n  in  a d i p o s e  t i s s u e  
of  r a t s  w a s  f o u n d  ~, a n d  a m o r e  r a p i d  i n c o r p o r a t i o n  of  
r a d i o a c t i v e  c h o l e s t e r o l  i n t o  s a t u r a t e d  a n d  m o n o u n -  
s a t u r a t e d  c h o l e s t e r o l  e s t e r s  in  t h e  r a t  a o r t a  5. 

I t  m a y  t h u s  be  s u m m e d  u p  t h a t  in  t h e  c o u r s e  of  s h o r t -  
t e r m  d e p o s i t i o n  of  m o b i l i z a t i o n  of  d e p o t  f a t  in  m a n ,  
m a r k e d  c h a n g e s  w e r e  f o u n d  o n l y  in  t h e  oleic  a c id  r a t i o  in  
t h e  s e r u m  F F A  f r a c t i o n .  

Zusammen/assung. E s  w i r d  geze ig t ,  d a s s  d ie  A b n a h m e  
de r  f r e i en  01s / iu re  n a c h  G l u k o s e e i n n a h m e '  u n d  d e r e n  Z u -  
n a h m e  i m  S e r u m  b e i m  H u n g e r n  b e i m  E n t s t e h e n  a t h e r o -  
m a t 6 s e r  V e r g n d e r u n g e n  e ine  w e s e n t l i c h e  Ro l l e  s p i e l e n  
kOnn te .  
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