
Summary. 
from ra t  have been shown to incorporate glucose into 
lipids, which are released into the incubation medium. 
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In  a new incubation system, liver slices This synthesis was s t imulated by  insulin with a propor- 
t ionally more marked increase in esterified fa t ty  acids 
than in free fa t ty  acids. 

I n  order  to  determine,  in vitro, wha t  is the  ac t ion 
of insul in on the  fate  of exogenous glucose enter ing the  
liver, we have  measured  the  release of label led l ipids 
b y  l iver  slices i ncuba ted  wi th  rad ioac t ive  glucose 
(UlaC-glucose). 

Methods 

The l iver  slices were s tud ied  in the  "per i fus ion"  ap- 
pa r a tu s  descr ibed prev ious ly  [4]. Liver  f rom 100 g fed 
male ra ts  were used th roughout .  The incuba t ion  me- 
d ium used was a modif ied K r e b s - g i n g e r  b ica rbona te  
buffer (K + 70 raM, N a  + 78.1 raM), p H  7.4, conta in ing 
bovine serum a lbumin  2 %  w/v  and  glucose. Gas phase :  
02 : COe (95 : 5). The cons tan t  flow ra te  was 0.2 ml/min.  
Insul in ,  when used was a d d e d  as a single in jec t ion  
th rough  a T- tube  a t  the  base  of the  incuba t ion  chamber  
(100 m U  insulin in 0.1 ml buffer in 1 rain). The effluent 
was collected and  i ts  l ipids ex t r ac t ed  [2]. 

An  a l iquot  of the  washed hep tane  phase  was dr ied  
and  the  t o t a l  l ipids were counted  wi th  toluene PPO-  

saponif iable l ipids (most ly  cholesterol) accounted  for less 
t h a n  2~o of the  t o t a l  14C l ipids and  were no t  inc luded 
in the  results.  The saponif iable l ipids or esterif ied f a t t y  
acids (EFA)  were ma in ly  tr i- ,  di- and  mono-glycer ide.  
Phosphol ip ids  accounted  for abou t  3% of the  t o t a l  
14C l ipids as shown b y  th in  layer  ch romatography .  

Table 1. Basal lipid production by rat liver fragments from 
glucose (U14C-glucose) over 5 h 

Basal lipid production in serial perifusion samples a 
(~AtC/g F F D  wt/min • 10 s) 

Fract ion Fraction Fraction Fraction 

(No) ~xAt  (No) ixAt (No) ~At (No) ~.At 

(1) 3.7 (6) 1.1 (11) 1.3 (16) 1.1 
(2) 1.8 (7) 0.9 (12) 1.2 (17) 1.4 
(3) 1.3 (8) 1.0 (13) 1.2 (18) 1.3 
(4) 1.2 (9) 1.0 (14) 1.2 (19) 1.6 
(5) 1.0 (10) 1.0 (15). 1.1 (20) 2.1 

a 15 min fractions at  flow rate  2.6 Jc 0.2 of a perifusion 
alb-Kl~B buffer containing glucose 2.5 mM (0.15 mCi/mM). 

Table 2. Basal rates of ~'FA and E F A  production by liver fragments from glucose a 
( U14C-glucose) and their response to added insulin 

Perfusion (Fraction) Incorporat ion into 
addit ions (No) lipid (~AtC/g F F D  

wt/min) 

Ratios : --  

TL F F A  E F A  F F A : T L  E F A : T L  E F A : F F A  

-- (1) 1.35 1.08 0.08 0.80 0.06 0.07 
- -  (2) 0.94 0.68 0.08 0.72 0.09 0.12 
--  (3) 0.70 0.53 0.05 0.76 0.06 0.09 
--  (4) 0.65 0.47 0.06 0.72 0.08 0.13 
--  (5) 0.74 0.53 0.06 0.71 0.09 0.11 
- -  (6) 0.94 0.64 0.06 0.68 0.06 0.09 
Insulin 100 mU (7) 2.87 1.09 1.03 0.34 0.36 0.94 
- -  (8) 2.53 1.06 0.96 0.42 0.38 0.91 
--  (9) 1.20 0.91 0.13 0.76 0.11 0.14 

a 30 min fractions at  flow rate 5.1 ml • S.D. 
buffer containing glucose 0.16 mM (3.1 mCi/mM). 

0.12 of a perifusion a lk-NRB 

P O P O P  in a P a c k a r d  l iquid  sc int i l la t ion counter  (Mo- 
del 3320). Ano the r  a l iquot  was ex t r ac t ed  wi th  all~ali- 
e thanol  [1] to  separa te  the  free f a t t y  acids (FFA)  from 
the  o ther  l ipids which were then  saponified. The non- 
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The l iver  t issue l ipids were also ex t r ac t ed  [3], and  
the  dr ied  tissues were weighed (fat-free d ry  weight).  
This value was used for ca lcula t ion of the  results.  Al l  
results  are expressed as micro-a toms  glucose carbon  
incorpora ted  into l ipids/g fat-free d ry  we igh t /minu te  
(~AtC/g F F D  wt/min) .  
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Preliminary results and Discussion 

After  an in i t ia l ly  h igher  ra te  of l ip id  product ion ,  
this  p r epa ra t i on  gives a r easonab ly  s table  o u t p u t  of 
t o t a l  l ipids for 5 h as shown in a represen ta t ive  ex- 
pe r imen t  (Table 1). This s t ab i l i t y  was r epea ted ly  found  
in var ious  exper iments  and  for m a n y  hours.  Fu r the r -  
more,  the  p ropor t iona l  incorpora t ion  into  F F A  and 
E F A  is even more  s table  (Table 2). 

W h e n  insulin was in jec ted  (fract ion7,  Table2)  a 
sharp effect was noted,  a lmost  confined to the  two pe- 
r iods (60 rain) af ter  i ts  inject ion.  Incorpora t ion  into 
bo th  F F A  and  E F A  was increased,  b u t  the  s t imula t ion  
of E F A  produc t ion  was p ropor t iona l ly  more marked .  
Similar  resul ts  were ob ta ined  in 3 different  experi-  
ments ,  a l though the  magn i tude  of the  effect d id  vary .  

F u r t h e r  exper iments  are u n d e r w a y  to define this  
effect more precisely and  also the  re levance of the  
glucose concent ra t ion  in the  medium.  These resul ts  
would suggest  t h a t  insulin has an  effect on the  l iver ' s  
p roduc t ion  of E F A ,  which is mos t ly  t r iglycer ide,  though  
t h e y  give no clue to  i ts  site of action.  I t  m a y  increase 
the  p roduc t ion  of t r ig lycer ide  b y  increasing the  avail-  
ab i l i t y  of g lycerophosphate ,  b y  affecting a hormone-  
sensi t ive l ipase or b y  p romot ing  the  l ipoprote in  ior- 
mat ion .  Some other  exper iments  [5, 6] have  also h in ted  
t h a t  insulin m a y  have  such an  action.  
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