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Abstract Plasma  free fatty acid  (FFA)  transport in human 
subjects  has  been  studied  during  the  course of prolonged  in- 
gestion of different  amounts of glucose. Compared with  the 
fasting  state,  hypocaloric  glucose  intake  resulted  in  marked 
suppression of net transport of FFA  with no change  in (frac- 
tional)  turnover  rate. There was no further suppression  of  net 
transport of  FFA  when the  intake was increased  to  isocaloric 
or hypercaloric  levels, but there was a significant  increase  in 
the (fractional)  turnover rate, indicating  an  enhancement of 
clearance mechanisms. During  the 20-24-hr  period of fasting 
after isocaloric  glucose  consumption,  the (fractional) turnover 
rate quickly  fell  to that found  in  the  fasting  individual,  whereas 
net transport remained  suppressed  for  much  longer.  This  sug- 
gested that ingestion of glucose maintains  an  influence on 
lipolysis  longer than on  esterification.  During this period  of 
fasting  after  glucose  administration,  the  contribution of plasma 
FFA  to circulating  triglyceride  fatty  acids  increased  with  time 
and was  positively and significantly  correlated  with the 
changes  in  the  net transport of plasma  FFA. 

Supplementary key words caloric intake . net trans- 
port . precursors of plasma triglyceride fatty acids 

IN THE postabsorptive  state the  concentration of 
plasma  FFA is determined  primarily  by  the  net 
inflow transport  from  adipose tissue, and  the concentra- 
tion is a  measure of the lipolysis in that tissue. Clearance, 
under these circumstances,  appears to be a function of 
the  concentration of plasma  FFA  with a  relatively  con- 
stant fraction of the plasma FFA pool (about  one-third) 
removed  every  minute (1, 2).  Following an acute glucose 
load,  the suppression of plasma FFA  concentration is 
largely  accounted for by  a  fall  in  net inflow transport 

Abbreviations:  FFA, free fatty acid(s); TGFA, triglyceride 
fatty acid(s); VLDL, very low density lipoproteins. 

(1, 3, 4), although  clearance  may also be  enhanced  (5). 
The ingestion of glucose also diminished  the  contribution 
of plasma FFA  to endogenous  plasma TGFA  production 
in  rats (6) ,  although this has only been shown in man 
during  more prolonged glucose intake (7). 

The  aim of this  study was to  examine the effect of 
prolonged rather  than  acute consumption of glucose on 
plasma  FFA kinetics with  particular  regard  to  the  rela- 
tive roles of net  transport  into  the plasma and clearance 
from  the  plasma  in  the  regulation of the  FFA concentra- 
tion.  We  have designed experiments  to achieve a  range 
of FFA fluxes by  varying the  nutritional  state  from  one of 
hypercaloric  intake of glucose (when presumably adipose 
tissue lipolysis is maximally suppressed) through  states 
of eucaloric and hypocaloric  intake  to  one of fasting. 
We  have also assessed the changes in plasma  FFA kinetics 
throughout  24-hr  periods covering the transition  from 
glucose absorption to a late postabsorptive state. The 
relationship  between the changes  in  FFA flux and  the 
contribution of plasma FFA  to  TGFA  production has 
been followed during this period. 

METHODS 
Subjects 

Of the  11  subjects  studied,  all but  three were  healthy, 
lean,  male  volunteers  aged 18-53 yr. The other  three 
were obese and hypertriglyceridemic (subject 1, a young 
female weighing 87 kg, and subjects  10 and 11, young 
males weighing  105 and 128 kg, respectively). Alcohol 
consumption  had been minimal  in  all subjects. 

Experimental  design 
Experiment I (Table  1). A series of studies  was  per- 

formed to measure  FFA kinetics during a  variety of 

Journal of Lipid Research Volume 13, 1972 483 

 by guest, on June 19, 2012
w

w
w

.jlr.org
D

ow
nloaded from

 

http://www.jlr.org/


c u m +  N\O m. ‘9 \o  \o 
. I  ‘90 

-ti 

(u3 

.“ ‘;i 0 0 0  0 0  0 0  

\ \ o m m   r - m  3.- m m w  +o 3 -  0 7 0  77 
O E  0 0 0  0 0  B 

04 +o 
0 0  
. .  
4 

m m - t - t m   + + r - o - t m m  m m m w a  \ o + m ( u ( u m o  

-ti 
t 0 0 0 0 0  0 0 0 0 0 0 0  

- d m - t m  m m +  

.a 0 0 0 0  0 0 0  
I ? ? ? ?  ? ? ?  
E 4 

nutritional  states (u) in  subjects  who  were fasted for 16 hr 
overnight  after  consuming habitual diets  (approximately 
40% of calories from  carbohydrate, 4Oy0 from  fat, and 
20% from  protein),  and ( b )  in  subjects  who  had been 
eating a  carbohydrate-rich  diet for 4 days (15% protein, 
60y0 glucose, and 25% other  carbohydrates).  This was 
followed by sustained glucose consumption  in  which 
glucose was the sole source of calories for 36 hr. Solutions 
of glucose were consumed every 3 hr for the first 24 hr 
until 6 AM on  the  morning of the  study, at  which  time  a 
solution was given every hour  to provide l / z d  of the 
calculated  daily  caloric  requirement. The ingestion of the 
glucose drinks was continued until  the  study was com- 
pleted. The effects of the glucose-enriched diets were 
studied during  three  separate  nutritional states, eucaloric, 
hypocaloric (50Y0), and hypercaloric (13Oy0). 

Experiment 2 (Table 2). Kinetics of plasma  FFA turn- 
over and  the incorporation of circulating  FFA  into  TGFA 
of very low density  lipoproteins  were  studied  in five 
subjects. Measurements  were made  continually  through- 
out  the last 3 hr of sustained isocaloric glucose consump- 
tion (in subjects who  had been prepared as described 
under experiment 1 [ b ] )  and  during a  subsequent 20-24 
hr offasting. 

Infusion techniques. All experiments  commenced  be- 
tween 8 AM and 9 AM. Catheters  were  placed  into  a  fore- 
arm vein on  one side and  into a  large  antecubital vein 
on  the  other  and  they  were  kept  patent by slow infusions 
of isotonic saline  without  heparin. After 45 min,  labeled 
palmitic  acid complexed as  the  sodium  salt  to  human 
albumin  (5) was given as a priming  injection  in a volume 
of 15-40 ml (10-30%  of total  radioactivity) followed by a 
constant infusion at  a rate of 0.1 ml/min.  [1J4C]- 
Palmitic  acid (57.7 rnCi/mmole)  and  [9,10-aH]palmi- 
tic acid (500 mCi/mmole)  were  obtained  from  Radio- 
chemical  Centre,  Amersham,  England.  Purity of radio- 
isotopes was checked by  thin-layer  chromatography; 
more than 99% of the 14C and more than 97% of the aH 
radioactivity was in FFA. The [l-14C]palmitic  acid was 
infused in both studies  in  subjects 1 and 4 (Table 1) and 
in the hypocaloric  study in subject 6 (Table 1). In all 
other  studies  3H-labeled  palmitic  acid  was infused. For 
the measurements of plasma FFA kinetics  alone (experi- 
ment 1) the infusions were  continued for 3-4 hr,  and 
four blood samples were taken  from  the  catheter  in  the 
large  antecubital vein at  15-min  intervals during  the 
last  hour of infusion. In five subjects (7-1 1, experiment 
2) fed isocaloric glucose diets,  the  radiopalmitate  in- 
fusions were  started 8 hr before the  last glucose drink 
and were  then  continued for a  further 20-24 hr of fast- 
ing; blood  samples  were collected as shown in Table 2. 
In  subjects 9-11, studies  were also carried  out after an 
overnight fast and  the  radiopalmitate infusions were then 
maintained for 9 hr. 
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Whenever subjects participated more than once, 
consecutive studies were carried  out at least 5 days apart. 
NO subject received more than a  total of 150  pCi of SH 
or 50 pCi of  14C. 

Analytical techniques. Blood samples were collected 
without  tourniquet  into chilled heparinized tubes and 
kept  on ice for no more than 60 min before the plasma 
was separated at  4°C. An aliquot of the  extracted lipids 
(equivalent to those contained in 1.5 ml of plasma) 
was separated  by thin-layer chromatography, using 
hexane-diethyl ether-methanol-acetic acid 180: 40 : 6 : 4 
as solvent. The concentration of the isolated FFA was 
determined by the colorimptric method of Duncombe 
(8). Because the plasxa FFA concentrations were very 
low during glucose consumption, two-thirds of the 
isolated FFA, equivalent to 1 ml rather  than  the recom- 
mended 0.5 ml of plasma, was  used  for  mass determina- 
tion in such studies. An aliquot of the isolated FFA was 
also  assayed  for radioactivity using o.3yO 2,5-diphenyl- 
oxazole (PPO) in toluene as scintillator in a  Packard 
Tri-Carb liquid scintillation counter.  Quenching was 
minimal. Although these determinations  permitted  an 
accurate calculation of the plasma FFA specific activity, 
it was found that the recovery of radioactivity in FFA 
after  chromatography varied from about 800/, when 
plasma concentrations were very low to  greater  than 90% 
when concentrations were in the  normal range. Con- 
sequently, to obtain  the  true plasma FFA concentration 
it was  necessary to correct for the  FFA recovery in every 
sample as follows. To a  separate  aliquot of the lipids 
contained  in  the  heptane phase after the  initial extrac- 
tion (9) ,  0.5 pmole of carrier  palmitic acid was added. 
The neutral and acidic lipids were then  separated by the 
method of Borgstrom (lo), with  a consistent recovery of 
total radioactivity in excess of 96%. More than 97% of 
the radioactivity in acidic lipids was found to be in FFA 
even after 30-hr infusions of radiopalmitate. Conse- 
quently,  the measurement of acidic lipid radioactivity 
permitted  calculation of the recovery of FFA after 
chromatography in each sample, and the  appropriate 
correction factor could be applied to obtain  the  true 
plasma concentration. 

VLDL were isolated by ultracentrifugation (11) and 
extracted  with Dole’s solution (9). Radioactivity was 
determined in an  aliquot of the  VLDL lipids as above 
without  further  separation since it was found that more 

’ We had previously found that, during glucose consumption 
when FFA concentrations are very low, the values obtained in 
whole plasma  as  measured by the method of Dole and Meinertz 
(29) were 0.08-0.14 pmole/ml higher using a single wash and 
0.04-0.05 pmole/ml higher with a double wash than the values 
obtained by the method described above. These discrepancies 
can probably be ascribed to contamination by lactate, pyruvate, 

double wash (29). 
and acidic phospholipids that can be corrected only partly with a 

than 95y0 of the radioactivity was in the triglyceride 
fraction, even after the 30-hr infusions. Triglyceride 
concentration was determined in a Technicon Auto- 
Analyzer, using pure triolein as a reference standard. 
Plasma insulin was also measured (12). 

Plasma volume (ml) was estimated from the  formula: 
bodysurface  area  (m2) X 1534 (Ref. 13). 

Calculations 

Net transport of plasma  FFA. Once  the plasma FFA 
has reached a  constant specific radioactivity during  a 
continuous infusion of labeled palmitic acid, the net 
transport of plasma FFA in pmoles/min can be calculated 
from the  ratio 

infusion rate  (dpm/min) 
plasma FFA specific activity (dpm/pmole) 

(Fractional) turnover  rate of plasma FFA. This rep- 
resents the fraction of the plasma FFA pool cleared per 
unit time. It can be calculated in  min” from the  ratio 

plasma FFA net  transport (umoles/min) 
plasma FFA pool size  (pmoles) 

In experiment 1, despite the hourly glucose drinks, the 
FFA concentrations and specific activities were steady 
throughout  the periods of measurement. “Steady state” 
conditions did  not prevail in  the studies that included the 
transition from absorptive to postabsorptive periods 
(experiment 2). However, in the presence of a slowly 
changing  state,  the use  of the  constant infusion tech- 
nique, coupled with  frequent sampling, was thought to 
be  able to provide a reasonable approximation of pre- 
vailing FFA net  transport. 

Estimate of proportion of VLDL TGFA derived from  plasma 
FFA. Specific activities of FFA and  VLDL  TGFA 
were expressed  as dpm/pmole after correcting for effi- 
ciency of counting. In the studies carried  out after over- 
night fasting and  during the last 8 hr of glucose con- 
sumption,  the priming injection and  the constant in- 
fusion of labeled palmitic acid that followed ensured that 
specific activity of VLDL  TGFA reached a  constant 
level after 2-5 hr,  with less than 10% variation  during 
the subsequent 4-7 hr. Once  a  constant  VLDL  TGFA 
specific activity was achieved, the  ratio of the specific 
activities, VLDL  TGFA/plasma FFA, gave an estimate 
of the  contribution of plasma FFA to  TGFA2 (7), bearing 
in mind that forearm venous FFA specific activity is not 
necessarily equal  to  that of FFA in the  hepatic  circula- 
tion (14). The assumptions made in this approach have 

a It  has been shown that the fractions of palmitate in  plasma 
FFA and TGFA increase by approximately similar proportions 
in subjects consuming high sugar diets (30), making labeled palmi- 
tate a valid marker during both fasting and sustained glucose 
consumption. 
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been presented in  detail elsewhere (7) and  are discussed 
later. We have  calculated this ratio  in  the relatively 
“steady  state” conditions following an overnight fast 
(subjects 9-1 1 , Table 2) and  during  the last  3 hr of sus- 
tained glucose consumption when FFA  and  VLDL 
TGFA concentrations and specific activities varied little 
(all subjects, Table 2). We have also made less reliable 
estimates in the non-steady state studies spanning  the 
transition from glucose consumption  to fasting, bearing 
in mind  the  delay that must occur before changes in the 
specific activity of FFA will be reflected in the  VLDL 
TGFA specific activity. Consequently, conclusions should 
be drawn from progressive changes in  the  ratio  rather 
than from individual values. 

RESULTS 

Plasma FFA kinetics in relation to caloric intake 
Table 1 presents the values for concentration and net 

transport of plasma FFA after an overnight fast and 
during sustained glucose consumption at  various caloric 
intakes. The plasma FFA  concentrations represent the 
means of at least four samples. 

Both concentration and  net transport of plasma FFA 
were significantly lower during glucose consumption at 
all caloric levels than in the fasted state (P < 0.001 for 
each comparison). When  the  intake of glucose was 50% 
isocaloric, the plasma FFA  concentration was  signifi- 
cantly higher than  during  the higher caloric intakes 
(P < 0.05), but FFA concentrations were not signifi- 
cantly different a t   1 0 0 ~ o  and 130% of isocaloric require- 
ments. There was no significant difference in the  net 
transport of plasma FFA between any of the  three glucose 
diets. In the five hypocaloric studies, the (fractional) 
turnover  rate was 0.35  min-’ f 0.01 SEM. This was not 
significantly different from that found in the overnight 
fasted subjects (0.31 min” f 0.02 SEM), but was  sig- 
nificantly lower than  that found in subjects with iso- 
caloric glucose  (0.60 min” f 0.01 SEM [P < 0.0011). 
The (fractional) turnover rates in subjects with these 
higher caloric intakes were significantly greater than 
when the subjects were fasted overnight (P < 0.001). 

Plasma FFA as  precursors of plasma TGFA 
Table 2 shows the plasma FFA kinetics data  and  the 

relative incorporation of FFA  into  VLDL  TGFA  during 
the last 3  hr of  36 hr of continual glucose intake (in 
isocaloric amounts) and  during  the subsequent 20-24 hr 
of fasting. The  data obtained  in subjects 9, 10, and 11 
after overnight fasts (after habitual diets) are shown for 
comparison. Subjects 7, 8, and 9 were healthy, lean, 
young males, and subjects 10 and 11 were obese, hyper- 
triglyceridemic, but otherwise healthy, males. 

In all subjects, while glucose  was being cocsumed the 
plasma FFA concentration and  net transport were 
markedly suppressed, and  the (fractional)  turnover  rate 
was raised. In two of the  three  lean subjects, 8 and 9, the 
plasma FFA  concentration showed no tendency to 
increase until after 12 hr of fasting, whereas in the obese 
men, 10 and 11, this occurred by the sixth hour. Simi- 
larly, the  net  transport of plasma FFA remained sup- 
pressed in all  three lean subjects for at least 12 hr after 
stopping glucose and in fact fell, rather  than rose, in 
subjects 8 and 9;  even after 20 hr  it was only of the  order 
found  during glucose consumption. By contrast, net FFA 
transport rose rapidly in both obese subjects within 3-6 
hr of fasting. In  all subjects the (fractional) turnover 
rate of plasma FFA began to fall after 3-9 hr of fasting, 
irrespective of whether or not  the  FFA  concentration  had 
changed. 

In all subjects the  VLDL  TGFA concentration was 
relatively stable for the first 6  hr after glucose intake 
had ceased, and  it then began to rise, reaching  a peak 
after 12-16 hr in subjects 7, 10, and 11. In subjects 8 
and 9 the  concentrations were apparently still increasing 
after 20-24 hr of fasting. Although changes in TGFA  and 
FFA  concentration and in FFA net  transport were all in 
the same direction, these changes did  not  appear to be 
closely interrelated.  Thus,  the increase in  VLDL  TGFA 
concentration preceded the increase in plasma FFA con- 
centration in subjects 8 and 9, while in subject 11 the 
TGFA concentration failed to rise convincingly despite 
very large increases in FFA  concentration and  net trans- 
port. 

The ratio of specific activities, VLDL  TGFA/plasma 
FFA,  had reached constant values in all subjects during 
the last 3  hr of glucose consumption and was less than 
13% in all  but subject 8, in  whom it was around 50%. 
This  ratio began to increase after 3 to 20 hr of fasting; 
the highest value reached was  69% in subject 8 after 
24 hr of fasting. In subject 9 the  ratio  had been 95% after 
a  16-hr overnight fast following his habitual  diet,  but 
had reached only 51% after a 20-hr fast following several 
days of a  carbohydrate-rich  diet. Interestingly and  un- 
expectedly, in the two obese subjects the ratios after an 
overnight fast following a  habitual  diet were only 22 
and 26y0, respectively. Yet 12 hr after stopping  the high 
glucose intake these ratios  had  already exceeded these 
values, and  by 24 hr after glucose they  had achieved 
values of  46 and 55y0, respectively. In all five subjects 
this ratio  tended to increase with  time  during  the period 
of fasting after glucose consumption, and while there was 
no  apparent  relationship  to  the changes in  the  concentra- 
tion of VLDL  TGFA,  it showed the same trend as was 
observed with  the  net  transport of plasma FFA. When 
values during  the 20-24 hr after glucose were expressed 
in terms of percentage change from those during glucose 
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consumption, there was a positive and significant cor- 
relation between the  net  transport of plasma FFA  and 
the  ratio of specific activities (r = +0.819, P < 0.001, 
y = 59.2 + 1.50~). 

In  all subjects plasma insulin levels  fell rapidly  when 
glucose intake ceased. In  the  two obese subjects, 10 and 
11, the insulin responses to glucose  as  well as the  sub- 
sequent fasting values were higher than  in  the lean sub- 
jects. 

DISCUSSION 

In man,  the suppression of plasma FFA concentration 
by the  acute ingestion of glucose may be achieved solely 
by a suppression of net inflow transport from adipose 
tissue (3), although  it has been reported that clearance 
may also be enhanced (5). Employing multicompart- 
mental analysis, Waterhouse, Baker, and Rostami (3) 
concluded that in both  the fasting and glucose-fed states 
the irreversible disposal rate was directly  proportional 
to  the plasma FFA pa01 size. Similar conclusions have 
been drawn from studies in  rats (4) and dogs (1). Fred- 
rickson and Gordon (5) calculated  the FFA (fractional) 
turnover  rate from the  initial, single exponential  decay 
of radioactivity following a pulse injection of labeled FFA 
and found that  during glucose consumption the (frac- 
tional)  turnover  rate was increased. These results, how- 
ever, do not necessarily conflict with those of Water- 
house, et al. (3) because the  initial decline in plasma 
FFA specific radioactivity is influenced by both  the 
I eversible and  the irreversible disposal of plasma FFA. 

In contrast  to these studies describing the effects of 
acute glucose ingestion, we have examined the con- 
sequences of more prolonged glucose consumption on 
plasma FFA kinetics. When  the  intake was hypocaloric 
we found a marked fall in  the  net  transport of plasma 
FFA, although  clearance (fractional turnover  rate) was 
not significantly greater  than that found after overnight 
fasts.  An increase to isocaloric or hypercaloric glucose 
consumption failed to  further  reduce  net  transport,  but 
resulted in significant enhancement of clearance.  When 
isocaloric glucose ingestion ceased, a  reduction in clear- 
ance was apparent  severd hours before the restoration of 
net  transport in all  but one of the subjects, who was obese. 

When insulin is infused in human subjects, the  sup- 
pression of plasma FFA  concentration is accounted for 
solely by a  reduction  in  net inflow transport  from adipose 
tissue with  no change in clearance (1, 15, 16). In vitro 
studies of isolated fat cells have shown that insulin 
inhibits  the hydrolysis of triglyceride (17, 18) while the 
presence of glucose and insulin greatly enhances the 
esterification of FFA in adipose tissue (19). Although we 
have found apparently maximal suppression of net inflow 
transport of FFA from adipose tissue during hypocaloric 
glucose ingestion, it was only at eucaloric or hypercaloric 

intakes that clearance from the plasma was enhanced, 
possibly due  to increased esterification in adipose tissue. 
Under  such conditions it is perhaps surprising that  any 
FFA at  all is released from adipose tissue. I t  is tempting to 
speculate that,  during  high intakes of glucose, plasma 
FFA may be derived from sources other than adipose 
tissue,  possibly ,from the hydrolysis of plasma triglyc- 
erides. It has been shown that lipoprotein lipase activity 
may  be  stimulated by insulin (20,21). 

In five subjects (Table 2) the ratios of equilibrated 
specific activities, VLDL  TGFA/plasma FFA, have been 
determined  during sustained glucose consumption and 
during  a subsequent 20-24-hr period of fasting and,  in 
three of the subjects, also in the postabsorptive state after 
habitual diets. On the assumption that  the plasma FFA 
extracted by the liver has a specific activity that does not 
differ appreciably from that found  in  peripheral venous 
plasma, it is suggested that this ratio provides an estimate 
of the  proportion of VLDL  TGFA derived from plasma 
FFA.  During  constant infusions of labeled palmitic acid, 
the FFA specific activity in the  hepatic venous plasma is 
lower than  that in arterial plasma by up to 25%, pre- 
sumably because of dilution by nonlabeled FFA released 
from splanchnic  fat stores (14). In the studies described 
here, plasma samples were collected from a  peripheral 
superficial vein in which the  FFA specific activity would 
have been lower than  that in arterial plasma and hence 
closer to that  in  the hepatic circulation. It should be 
noted, however, that we are assuming that  the dis- 
crepancy between hepatic venous and peripheral venous 
FFA specific activity is no greater  during sustained glu- 
cose consumption than  it is in  the fasted state. The 
following discussion should be considered in the light of 
these assumptions. 

When subject 9 was studied in the postabsorptive state 
after his habitual  diet, plasma FFA was virtually  the sole 
precursor of VLDL  TGFA  (Table 2). On the basis of 
other studies in normal subjects (7) this would have also 
been likely in subjects 7 and 8. Under similar conditions 
the two obese, hypertriglyceridemic subjects, 10 and 11, 
derived only about one-fourth of VLDL  TGFA from 
circulating FFA. We have previously found such results 
in subjects with alcoholic fatty liver and in those treated 
with clofibrate (7), and we have since observed this in 
additional male subjects in whom obesity was the only 
abn~rrnality.~ Continuing lipogenesis from glucose,  even 
after a 16-hr fast, or  the presence of fatty liver, which has 
been reported in obesity (22), may  account for these 
findings. 

During glucose consumption, plasma FFA accounted 
for only about 10% of VLDL  TGFA  in four of the five 
subjects. These values are lower than we have reported 

Barter, P. J.:and P. J. Nestel. Unpublished data. 
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before (7) probably because the methods previously used 
may have  overestimated the plasma FFA concentration 
and consequently  underestimated  the FFA specific 
activity  during glucose consumption (see Methods sec- 
tion).  While  the  contribution of plasma FFA  to  VLDL 
TGFA increased  when glucose consumption ceased, it 
could  still  account for only one-half to two-thirds 20-24 
hr later,  although this  represents a minimum  estimate as 
described under Methods. In  contrast  to  the  lean  sub- 
jects,  the obese subjects, 10 and 11, derived a greater 
fraction of VLDL  TGFA  from plasma FFA  when fasted 
after glucose than after habitual diets.  While our results 
provide no explanation for this, it is possible that  the 
period of glucose consumption  resulted  in a diminution 
of fat stores in the liver. 

The interrelationships  among  plasma  FFA,  plasma 
TGFA,  and  dietary  carbohydrates  are complex. In  
fasted  humans  there is a significant correlation  between 
the  hepatic  uptake of plasma  FFA and  the secretion rate 
of TGFA (14). The  acute ingestion of glucose not  only 
reduces FFA concentrations, but in man (23) and in the 
rat (24) the plasma TGFA concentration  may also be 
lowered. The fall in TGFA concentration  after glucose 
consumption  in previously fasted rats is a consequence of 
the  diminished  availability of plasma FFA for TGFA 
production (24). In  man,  the  intermittent consumption 
of sucrose is accompanied by a fall in TGFA levels during 
the  absorptive  period  with  a  postabsorptive rise (25). 
Although these changes  in TGFA concentration  were 
significantly and inversely correlated  with  changes  in 
insulin levels, they  were less clearly  related  to  changes  in 
plasma  FFA (25). On the  other  hand, a significant cor- 
relation has been reported between changes  in  FFA  net 
transport  and in  the  rate of incorporation of FFA  into 
plasma TGFA  during  the infusion of physiological 
amounts of insulin  in man (1 5).  During more prolonged 
glucose consumption  in man, when TGFA levels have 
risen and plasma FFA  are  no longer  the sole precursor of 
plasma TGFA (7), a relationship between plasma  FFA 
and plasma TGFA  may be less evident. In fact, during 
the  period of fasting after  prolonged glucose consumption 
we have been unable  to  demonstrate  a  relationship 
between changes  in VLDL  TGFA concentration and  the 
net  transport  or  concentration of plasma  FFA.  We  have 
found, however, that  the  changing percentage of VLDL 
TGFA derived  from  circulating  FFA during this period 
was positively and significantly correlated  with  changes 
in plasma  FFA  net  transport,  although  a  decreasing rate 
of hepatic lipogenesis with fasting may also have con- 
tributed. In  previous studies  in  which  FFA kinetics were 
repeatedly  measured  on consecutive mornings  after 
overnight fasts in  subjects  eating  carbohydrate-rich diets, 
the  FFA  net  transport was significantly correlated  with 
FFA  incorporation  into  VLDL  TGFA  (26). 

Although  FFA  net  transport was suppressed during 
glucose ingestion in both lean and obese subjects, the 
restoration of adipose tissue lipolysis after glucose oc- 
curred  much  earlier in  the obese than in the  lean  subjects 
despite  higher  postabsorptive  insulin levels in  the obese 
individuals.  These  observations support  the  concept of 
“insulin resistance” in obesity (27, 28). 
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