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The purpose of  this study was to determine effects of  dietary fat  source on changes in glycerophosphate 
acyltransferase that occur with starvation-realimentation. Forty male Sprague-Dawley rats were randomly 
assigned to dietary treatments at 209 + 3 g of  body weight. Ten rats each were assigned to a 65 g/lO0 g sucrose 
diet that contained 5 g/lO0 g fat  from the following sources: stearate (42% stearate, 41% oleate); oleate (high- 
oleate safflower oil); palm oil; or beef tallow. Five rats received free access to their diet for 4 days and five 
rats were starved for 2 days and then fed for 2 days. Rats were then killed and liver and epididymal adipose 
tissue dissected and homogenized for glycerophosphate acyltransferase assay. The starvation-realimentation 
regimen on the stearate diet stimulated adipose tissue glycerophosphate acyltransferase above non-starved 
controls. Realimentation on high-oleate and high-palmitate diets stimulated liver glycerophosphate acyltransferase 
most, as well as produced a starvation-realimentation overshoot in steady-state glycerolipid production. Results 
indicate that ad libitum consumption of  diets containing high proportions of  stearate after a period of  starvation 
could overshoot liver glycerophosphate acyltransferase to a lesser extent than if the diet contained low proportions 
of this fatty acid. Diet fa t~  acid composition had less impact on adipose tissue than liver glycerophosphate 
acyltransferase activity in rats subjected to starvation-realimentation. (J. Nutr. B iochem.  5 :161-166 ,  1994.) 
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Introduction 

Starvation is associated with decreased rates of  lipid synthe- 
sis; however, shortly after realimentation rates of  fatty acid 
biosynthesis as well as activities of  fatty acid biosynthesis 
enzymes in liver increase to values above prestarvation lev- 
els.~-3 The starvation-realimentation (SR) effect on lipid bio- 
synthesis enzymes, the "enzyme overshoot," is regulated 
by hormonal and nutritional factors. Berdanier and cowork- 
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ers have shown that glucocorticoids and insulin are required 
for rat liver SR overshoot to occur for glucose-6 phosphate 
dehydrogenase (EC 1.1.1.49) and malic enzyme (EC 
1.1.1.40). 4 7 Also, estrogen treatment of castrated male rats 
was shown to abolish the enzyme overshoot in liver while 
estrogen treatment did not exert this effect in ovariectomized 
rats? 

Fatty acid biosynthesis was previously shown to be inhib- 
ited by dietary fat. 9 Clarke et al. ~° observed that palmitic 
and stearic acids were not inhibitory but (n-6,9) linoleic and 
(n-3,6,9) linolenic acids were. Feeding starved rats diets that 
contained fat attenuated realimentation hyperlipogenesis, H 
with unsaturated fatty acids being shown to be more effective 
than saturated fatty acids. ~2 When included at 5 g/100 g of  
diet, corn and coconut oils support the SR enzyme overshoot 
in rat liver, 2 while the overshoot is much lower with menha- 
den oil or beef tallow when compared with corn oil. ~3 Thus, 
the type of  fat influences fatty acid biosynthesis in both 
normal rats and rats subjected to SR. 

An overshoot in rat adipose tissue glycerolipid biosynthe- 
sis in response to SR has been shown. 14 Ide et al. ~5 observed 
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depressed tr iacylglycerol  (TG) synthesis rates in l iver when 
starved rats were fed soy protein compared with casein or 
egg proteins. Three days of  starvation fol lowed by 2 days of 
real imentat ion resulted in an overshoot of glycerophosphate 
acyltransferase (GPAT, EC 2.3.1.15) activity in rats fed both 
fat-free and 5 g/100 g fat dietsJ 6 but  only liver microsomes 
were studied. Feeding rats bread after starvation resulted in 
an overshoot of  GPAT activity in adipose tissue, an effect 
that was not present  when starved rats were subsequent ly  
fed a very high (56 g/100 g) corn oil diet? 7 Thus, dietary 
fat affects GPAT in adipose tissue and l iver of rats, but  the 
inf luence of different sources of  dietary fat is unclear. The 
purpose of  the present  study was to determine how SR of 
rats on diets that conta ined 5 g / 1 0 0  g of either high-stearate 
fat, high-oleate safflower oil, palm oil, or tallow affects 
GPAT in homogenates  of adipose tissue and liver. 

Methods and materials 

Reagents 

Coenzyme A (CoA, sodium salt), ATP (grade II disodium salt), 
ethylenediaminetetraacetic acid (EDTA), N-2-hydroxyethylpipera- 
zine-N-2-ethane-sulfonic acid (HEPES), dithiothreitol (DTT), pal- 
mitic acid, and glycerol-3-phosphate (disodium salt) were 
purchased from Sigma Chemical Company, St. Louis, MO USA. 
~4C-glycerol-3-phosphate (L-(14C(U))-glycerol-3-phosphate, diso- 
dium salt) was purchased from New England Nuclear, Boston, 
MA USA. All other assay reagents were of reagent grade quality. 
Materials used to prepare diets were purchased from U.S. Biochem- 
ical Corp., Cleveland, OH USA. 

Animals and diets 

The experimental protocol was approved by the University of Wyo- 
ming Animal Care and Use Committee. Forty male Sprague-Daw- 
ley rats were randomly assigned to one of four diets and then 
further divided so that for each diet, five rats were either fed 
continuously or starved for 2 days and then realimentated for 2 
days. Rats weighed 209 + 3 g when assigned to treatments. Upon 
arrival all rats were individually housed in a ventilated room with 
a 12-hr light/dark cycle and given free access to a standard chow 
diet (Rodent Laboratory Chow 5001, Purina Mills Inc., St. Louis, 
MO USA) and water for at least 7 days before starting the study. 
Treatment designations were based on the source of dietary fat: 
stearate, prepared by interesteriflcation of high-oleate safflower oil 
and hydrogenated soybean oil (provided by Kraft/General Foods, 
Glenview, IL USA); oleate, from high-oleate safflower oil; palm 
oil; and tallow. Diet composition (g/100 g) was sucrose, 65; casein, 
20; cellulose, 5; mineral mix, 3.5; ~ vitamin mix, 1.0; TM D/L methio- 
nine, 0.3; and choline bitartrate, 0.2; this composition was based 
on that used previously. 2 For each treatment, continuous feeding 
of controls and SR were concurrent, after which rats were killed 
in ether. This feeding and SR regimen was the same as that used 
by Berdanier and coworkers2 .5.6.~,u 

Homogenate preparation 

Epididymal fat pads and livers were removed, weighed, and then 
the entire fat pad (both sides) and 2 g of liver were placed in ice- 
cold homogenization buffer (0.15 mol/L KC1, 10 mmol/L HEPES, 
1 mmol/L EDTA, and 1 mmol/L DTT, pH 7.4). Adipose tissue and 
liver were homogenized (Tissumizer, Tekmar Company, Cincinnati, 
OH USA) for 1 min(3  x 20sec) on ice in 2 mL and 5 m L o f  
buffer per g, respectively. Adipose tissue homogenates were 
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centrifuged at 700g, and liver homogenates at 10,000g. Thus, GPAT 
assays for liver did not include mitochondria. Infranatant fractions 
of centrifuged homogenates were transferred to 7-mL glass vials, 
snap frozen by immersion in liquid nitrogen for 1 rain, and then 
stored at - 7 0  ° C for up to 2 months. In previous studies using 
homogenates of swine ~9 and rat 2° adipose tissue, no losses in GPAT 
activity were observed after snap-freezing in liquid nitrogen and 
then thawing rapidly up to 2 months later. 

Glycerophosphate acyltransferase assay 

GPAT was measured by determining the rate of glycerol-3-phos- 
phate incorporation into total glycerolipids (TG, diacylglycerol, 
and polar glycerolipids). The protocol described for measuring 
GPAT has been used by othersJ 4.~7 and was conducted as previously 
described for adipose tissue 2° and liver) ~ Briefly, 0.2 mL of adipose 
tissue homogenate were combined with 0.2 mL of a buffer (pH 
7.4) at a final concentration of 50 mmol/L HEPES, 20 mmol/L 
K2HPO4, 0.16 mmol/L CoA, 12 mmol/L ATE 12 mmol/L MgCI2, 1 
mmol/L DTT, 0.5 mg/mL BSA, 17.5 mmol/L glycerol-3-phosphate, 
0.3 txCi of '4C-glycerol-3-phosphate, and 0.6 mmol/L potassium 
palmitate. For liver 0.1 mL of homogenate was combined with 0.3 
mL of the buffer, substrate, and cofactor solution, at the same final 
concentration as that described above. Substrates and cofactors 
were at saturating concentrations. 

In previous experiments using homogenates of both liver and 
adipose tissue prepared from rats from the present study (unpub- 
lished data), linearity of glycerol-3-phosphate incorporation into 
total glycerolipids with time was observed for l0 to 20 min. By 
60 min, incorporation attained a plateau (steady state), which was 
maintained for at least 2 hr. In the present study, GPAT was deter- 
mined after 2 and 4 min, and steady-state glycerolipid production 
determined after 120 min of incubation to insure incorporation was 
linear and to determine the magnitude of steady-state incorporation. 
The rationale for determining steady-state glycerolipid production 
is that in adipose tissue homogenates from lean and obese swine, 
steady-state glycerolipid production was greater in the obese pigs 
than in the lean ones, while linear incorporation of glycerol-3- 
phosphate was not consistently responsive. 22 Moreover, adipose 
tissue homogenates from rats and sheep had increased steady- 
state glycerolipid production when the concentration of ATP was 
increased, while homogenates from human adipose tissue did not; 
no response to ATP was observed for linear glycerolipid synthesis 
rates for the rat and sheep homogenates. 2° Additionally, steady- 
state glycerolipid synthesis with the rat and sheep adipose tissue 
homogenates were responsive to fluoride at low ATP concentra- 
tions, while homogenates from human adipose tissue were not. 23 
These observations indicate that steady-state glycerolipid produc- 
tion in vitro may be an indicator of genetic propensity to deposit 
fat (or maintain adiposity) and may be influenced by factors such 
as diet and SR. 

Incubations were conducted in 16 × 125 mm test tubes at 37 ° 
C, and were terminated by addition of 3.0 mL of 1:2 chloro- 
form:methanol (vol/vol). Triacylglycerol production was calculated 
from the percentage TG in extracts of homogenates from steady- 
state incubations that were subjected to thin layer chromatography. 
In a previous study, 24 long incubation times were required for 
maximal TG production in adipose tissue homogenates; therefore, 
steady-state incubation extracts were used. Extraction of total lipids 
as well as separation and quantitation of glycerolipids after thin 
layer chromatography are described elsewhere. 24 

Total homogenate protein was determined by using the Biuret 
procedure. 25 Fatty acid methyl esters of each dietary lipid were 
prepared 26 and analyzed by gas-liquid chromatography. Activity of 
glucose-6-phosphate dehydrogenase (G6PD) was determined in 
liver 27 to compare responsiveness of SR in the present study with 
responses observed by others." Data were analyzed by analysis of 



variance for the complete randomized design, 2s and differences 
between means were determined by Duncans's New Multiple range 
test 2s when significant F values were encountered. Differences were 
considered significant at P < 0.05; significance at P < 0.01 also 
is indicated. 

Results 

Weight percents of  dietary fatty acids are presented in Table 
1. Proportions of individual fatty acids as well as combina- 
tions of  fatty acids (for example saturated, monounsaturated, 
and polyunsaturated) were diverse across treatments. Fatty 
acids of  stearate and palm diets had similar ratios of  total 
saturated to total unsaturated fatty acids (about 1:1), with 
the difference in composition largely from 18:0 and 16:0. 
The oleate diet contained primarily 18:1 (n-9), but also a 
substantial proportion of  18:2 (n-6,9). Tallow consisted of 
over half unsaturated fatty acids, most of which was from 
18:1 (n-9). 

Effects of SR on body and organ weights are shown in 
Table 2. For all treatments except tallow, rats subjected to 
SR were lighter than their fed controls (P < 0.01 for stearate; 

Table 1 Weight percents of dietary fatty acids 

Diet 

Fatty acid Stearate a Oleate ~ Palm Tallow 

14:0 0.2 0.2 1.3 3.6 
16:0 8.6 5.5 45.6 26.7 
16:1 0.2 0.1 0.1 4.4 
18:0 42.0 2.5 4.8 13.1 
18:1 41.2 76.6 38.9 49.7 
18:2 7.6 14.8 9.0 1.6 
18:3 0.2 0.3 0.2 1.0 

aDeveloped by interesterification of high-oleate safflower oil and hydro- 
genated soybean oil. 
bHigh-oleate safflower oil. 
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P < 0.05 for oleate and palm diets). Total fat pad weights 
also tended to be lighter after SR (P < 0.05 for oleate and 
tallow diets) when expressed either in g or as a percentage 
of  body weight. When expressed in g, no differences in liver 
weight were observed. As a percentage of  body weight, 
however, liver weights were greater after SR of  rats with 
stearate, oleate (P < 0.01), and palm (P < 0.05) diets. Thus, 
in contrast to decreased adipose tissue weights after SR, 
liver weights increased after SR. Total assayable protein 
concentration in adipose tissue homogenates was greater 
after SR with rats fed the stearate diet (P < 0.05). For liver, 
protein concentration was greater in homogenates of rats 
after SR than in fed controls (P < 0.01 for stearate, oleate, 
and palm diets; P < 0.05 for the tallow diet). 

Effect of  dietary fat source and SR on liver G6PD activity 
are shown in Figure 1. Regardless of dietary fat source, SR 
resulted in significant (P < 0.01) enzyme activity overshoot. 
Control rats fed stearate or oleate diets had greater (P = 
0.03) G6PD activities than those fed the palmitate diets, 
whereas G6PD activity in rats fed tallow were intermediate. 
On the other hand, no effects of fat source on liver G6PD 
activity in rats subjected to SR were observed. Results clearly 
indicate that a G6PD overshoot occurred in response to SR, 
which is consistent with results of  others) .5 8,1].13 Values 
shown in Figure 1 for SR G6PD were similar in magnitude 
to values reported by Johnson and Berdanier, t3 especially 
for the tallow diet. Values for fed controls, however, were 
greater in the present study than in the report of Johnson 
and BerdanierJ 3 which resulted in lower changes in G6PD 
overshoot after SR. The reason for higher values for control 
rats in the present study is not clear. 

Effects of  SR on GPAT activity are shown in Figure 2. 
GPAT activity in adipose tissue homogenates was signifi- 
cantly influenced in the stearate-fed rats. Controls fed stea- 
rate had lower GPAT than their SR counterparts, but it also 
was lower than in fed controls in all other treatments (P < 
0.01). Adipose tissue GPAT activity was similar for all rats 
after SR. GPAT activity in liver (Figure 2) was greatest after 

Table 2 Body and organ weights and assay protein content of tissue of fed and starved-realimentated (SR) rats 

Diet Treatment 

Initial Final Fat pad Liver Assay Protein 
body weight body weight weight weight Fat Liver 

g g g %a g %a mg/mL 

Stearate Fed 213 222 
SR d 207 198 
SEM e 4 5 ° 

Oleate Fed 207 217 
SR d 210 200 
SEM 3 5 c 

Palm Fed 211 219 
SR ~ 214 199 
SEM 2 7 o 

Tallow Fed 206 223 
SR d 207 210 
SEM 4 6 

1.4 0.6 12.8 5.8 2.8 7.8 
1.0 0.5 13.6 6.9 3.8 16.3 
0.1 0.04 0.4 0.26 0.3 ° 1.3 b 
1.5 0.7 11.6 5.4 3.0 7.5 
1.1 0.6 13.5 6.8 3.8 17.5 
0.1 ° 0.01 b 0.4 0.2 b 0.3 1.0 b 
1.3 0.6 12.4 5.6 3.5 7.0 
1.1 0.5 13.4 6.7 3.5 12.0 
0.1 0.03 1.0 0.3 ° 0.3 1.0 b 
1.4 0.6 14.2 6.3 3.3 6.3 
1.0 0.5 14.1 6.7 3.5 9.8 
0.1 b 0.03 ° 0.8 0.2 0.3 1.0 c 

apercentage of body weight. 
Wor individual diets fed was different from SR, P < 0.01. 
°For individual diets fed was different from SR, P < 0.05. 
dSR were starved for 48 hr and then fed for 48 hr. 
ePooled standard error of the mean. 
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Figure 1 Glucose-6 phosphate dehydrogenase (G6PD) activity in 
livers of control (fed) and starved-realimentated (SR) rats fed 5 g/100 
g of dietary fat as either high-stearate (STE), high-oleate safflower oil 
(OLE), palm oil (PAL), or beef tallow (TAL). G6PD activity is expressed 
as units per 100 g of body weight where one unit of enzyme activity 
is the amount of enzyme that will produce 1 p.mole of product per min. 
~SR greater than fed (P < 0.01). bBetween dietary treatments of SR 
rats no differences in G6PD activity were observed, cdFor fed control 
rats only, different superscripts indicate a dietary effect on G6PD activity 
(P = 0.03). Data are means _+ standard error of the mean. 

SR when rats were fed oleate (P < 0.01) or palm (P < 0.05) 
diets, but no differences in liver GPAT were observed after 
SR when rats were fed the stearate or tallow diets. 

Steady-state glycerolipid production tended to be greater 
in adipose tissue homogenates after SR than with continuous 
feeding, but differences were not significant (P > 0.1; data 
not shown). With liver homogenates, however, an SR over- 
shoot in steady-state glycerolipid production was observed 
(P < 0.01 with stearate and oleate diets; P < 0.05 with palm 
and tallow diets; Figure  3). Steady-state TG production also 
was significantly greater after SR than with continuous feed- 
ing (P < 0.01 with oleate and tallow diets: P < 0.05 with 
stearate and palmitate diets). 

D i s c u s s i o n  

In the present study, final body weights were lower for rats 
after SR than their respective fed controls, which has been 
observed previously. 2.4-8.~3 Fat pad weights decreased after 
SR, but differences were significant only for rats fed oleate 
or tallow diets. Because of relatively high variation in fat 
pad weights, no statistical differences were observed for the 
other treatments. Bouillon and Berdanier 7 and Jamdar and 
Osborne H also observed decreased fat pad weights in rats 
after SR. Apparently, despite the SR-enzyme overshoot com- 
monly observed in lipogenic enzymes in adipose tissue, not 
enough time had elapsed to produce and deposit at least 
similar amounts of fat as fed controls. 

For the most part, liver weights tended to increase after 
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SR, and when expressed as a percentage of body weight, 
SR resulted in significantly greater liver weights in rats 
fed stearate, oleate, or palm diets. This observation was 
consistent with those of others. 2.4~,16.29 Johnson and Berda- 
nier ~3 observed increased relative liver weights after SR in 
rats fed corn oil but not in rats fed menhaden oil. 

Assayable protein concentrations in adipose tissue ho- 
mogenates were similar for all treatments except stearate, 
in which SR resulted in a greater concentration. Bouillon 
and Berdanier 7 did not find an SR effect on fat pad soluble 
protein concentration; however, in the present study, protein 
concentration for liver of all treatments nearly doubled. Solu- 
ble protein concentrations in liver homogenates has also 
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Figure 2 Glycerophosphate acyltransferase (GPAT) activity in adipose 
tissue and liver homogenates of control (fed) and starved-realimentated 
(SR) rats fed 5 g/100 g of dietary fat as either high-stearate (STE), high- 
oleate safflower oil (OLE), palm oil (PAL), or beef tallow (TAL). En- 
zyme activity is expressed as nmol glycerol-3-phosphate --> total 
glycerolipids/min/100 g of body weight, aFor both adipose tissue and 
liver, GPAT activity in SR rats was greater than that in fed rats (P < 
0.01). bcDifferent superscripts indicate a diet effect on GPAT activity 
within fed controls for adipose tissue only. Data are means _+ standard 
error of the mean. 



105 

90 

75 

60 

45 

30 

15 

Z 
O 

6 0  
C) 

O 
t~  
fl_ 

" 4 5  O 

w 
t~ >- 
U 
(D 
J 
>- 30 
(.3 
< 
n,* 
I - -  

lad 
I--  

< 15 
O3 

I 
>- 

,< 
14J 
I--" 
u~ 0 

a 

bQ 

d i e t :  S T E  OLE P A L  TAL 

d i e t :  S T E  OLE P AL TAL 

Z 
0 
I - -  

Q 

0 p,,, 

0.  

O_ 
._1 
0 
I v  
bJ 

>- 
._1 

ILl 

I.-- 
O3 

I >- 
E:3 
<C 
ILl 
I-- 
(,0 

Figure 3 Steady-state glycerolipid and triacylglycerol production in 
liver homogenates of control (fed) and starved-realimentated (SR) rats. 
Data represent nmol glycerol-3-phosphate --> total glycerolipids or 
triacylglycerol/2 hr/100 g of body weight, aSR values are greater than 
fed (P < 0.01 ). bSR values are greater than fed (P < 0.05). °dFor steady- 
state glycerolipid production different superscripts indicate diet effects 
with SR rats (P = 0.02). Data are means + standard of the mean. 

been shown to increase after SR of rats fed either corn oil 
or coconut oil. 2 In the present study, food intake was not 
reported because of losses of food out of feeders, especially 
during realimentation. Others, however, have shown that 
food intake of rats subjected to the same SR regimen was 
not different than fed controls. 4.5,8 

Feed efficiency of rats subjected to SR was greater than in 
rats fed ad libitum when all animals were fed a commercially 
prepared chow diet. 8 Bartley and Abraham '2 reported 5 days 
were required for rats to regain weight lost after 48-hr starva- 
tion. The similar body weights of rats subjected to SR in 
the present study indicates that realimentation on diets com- 
posed of different lipid sources probably did not influence 
feed efficiency beyond that expected during realimentation. 

The greater liver homogenate protein of rats subjected to 
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SR was likely related to the SR effect on GPAT activity and 
steady-state glycerolipid production. In adipose tissue the 
greatest effect of SR on GPAT was observed for rats fed 
stearate who also had significantly greater assayable protein 
concentrations than their controls, possibly contributing a 
greater concentration of GPAT and, thus, greater GPAT activ- 
ity. 2° In fed controls, those that received stearate had the 
lowest adipose tissue GPAT activity. In bovine adipose tis- 
sue, greater in vitro rates of fatty acid esterification were 
observed with palmitate than with stearate as the substrate. 3° 
Thus, high dietary stearate depressed GPAT, but 48 hr of 
realimentation with a high-stearate fat did not. Results indi- 
cate that dietary fatty acid composition did not affect adipose 
tissue GPAT after SR. 

With liver homogenates, rats subjected to SR with diets 
highest in 18:0 (stearate and tallow) were influenced least 
in the SR overshoot in GPAT. The two diets that supported 
the greatest SR GPAT overshoot in liver homogenates (oleate 
and palm) also had the highest and second highest (respec- 
tively) proportion of 18:2 (n-6,9). This result is consistent 
with that of Johnson and BerdanierJ 3 who observed G6PD 
activity to be greatest in livers of starved rats refed a corn 
oil diet compared with beef tallow. On the other hand, Wei- 
gand et al. ~6 observed an increase in GPAT activity in rats 
refed for 2 days after a 3-day fast on a diet that contained 
5 g/100 g fat from either cocoa butter or safflower oil when 
data were expressed per mg of microsomal protein. This 
contrasts with results of the present study; however, the 
present study used a 10,000g supernatant fraction and not 
reconstituted microsomes. 

In liver, a general increase in steady-state TG production 
occurred with SR, suggesting that phosphatidate phosphohy- 
drolase (EC 3.1.3.4) activity was increased by SR. The large 
influx of fatty acids expected after SR also would be ex- 
pected to stimulate phosphatidate phosphohydrolase activity 
because fatty acids have been shown to stimulate transloca- 
tion of the soluble form of the enzyme to the membrane of 
the endoplasmic reticulum, resulting in greater activity in 
hepatocytes 31,32 

Variations in dietary fat source were not reflected in liver 
G6PD activity, indicating that the rapid influx of lipogenic 
substrates during realimentation was responsible for the SR 
effects, and that the lipids fed did not accelerate or attenuate 
these effects. Liver GPAT activity, however, was greater in 
SR rats fed either the oleate or palm oil diets, indicating 
that substrate type influenced liver TG production. Steady- 
state production of glycerolipids and TG in vitro indicated 
that, as was the case with G6PD, influx of substrate in SR 
rats controlled overall synthesis more so than the individual 
lipid sources. Adipose tissue GPAT activity in SR rats was 
responsive to only stearate, suggesting that energy supply 
was the major driving force behind adipose GPAT regulation 
in SR. With continuous feeding, substrate supply from stea- 
rate was more important because GPAT activity was much 
lower when fed controls consumed the high-stearate diet. 
With the high-stearate diet substrate supply was less a factor 
in liver than in adipose tissue because no differences in 
GPAT activity were observed in liver between fed and SR 
rats with this dietary fat. On the other hand, substrate supply 
from the oleate and palm oil diets played a role in regulation 
of liver GPAT, indicating that these two organs respond 
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to variations in substrate supply patterns differently under 
different dietary regimens. 

In conclusion, 2 days of starvation followed by 2 days 
of realimentation on a diet high in stearate stimulated adipose 
tissue GPAT to activities above non-starved controls. Reali- 
mentation on high-oleate and high-palmitate diets stimulated 
liver GPAT most. The SR overshoot in steady-state glyceroli- 
pid and TG production was accompanied by large increases 
in liver homogenate protein concentrations. Results indicate 
that ad libitum consumption of diets containing high propor- 
tions of stearate after a period of starvation could overshoot 
liver GPAT to a lesser extent than if the diet contained low 
proportions of this fatty acid. Diet fatty acid composition 
had little impact on adipose tissue GPAT activity in rats 
subjected to SR. In comparison with other studies, the most 
marked effects of  feed intake variation and composition of 
realimentation diets appear to be on enzymes of fatty acid 
synthesis and less on TG synthesis. 
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