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ABSTRACT Chronic ingestion of 15% (w/v) alcohol in lieu of drinking water in
rats fed ad libitum failed to modify the usual lipemic response to a single dose of corn
oil-alcohol mixture. The rise in plasma triglycÃ©rideswas associated with an increase in
their 14C-speciflc activity indicating that the additional plasma lipids were derived
from the 14C-labeled dietary fat. The lipemic response was, however, markedly reduced
by restricting the food intake of the animals to 2 hours/day.

It has been shown in previous studies
with both human and animal subjects that
consumption of a single large dose of alco
hol prior to or with a meal enhanced the
usual postprandial lipemia (1-7). In ani
mals, the hepatic triglycÃ©ridelevels were al
so increased (5-7). Chronic ingestion of
relatively large amounts of dilute alcohol,
however, failed to affect the plasma and
liver triglycÃ©ridelevels of rats (8, 9), pos
sibly because of the increased activity of
alcohol dehydrogenase and faster meta
bolic breakdown of alcohol reported to oc
cur during long-term administration of al
cohol (10, 11).

We decided, therefore, to find out whe
ther previous exposure of animals to dilute
alcohol for an extended period of time can
modify the hyperlipemic response to a sub
sequent single large dose of alcohol. In ad
dition, we investigated the effect of a re
duced caloric intake on the ethanol-in-
duced rise in plasma and liver lipids.

METHODS
Forty male rats of the Sprague-Dawley

strain initially weighing approximately
250 g each were used in the study. Twenty
animals received a commercial rat ration2
ad libitum; the remaining 20 received the
same ration restricted to only 2 hours feed
ing time during each 24-hour period (8 to
10 AM). Each group was further subdi
vided into two subgroups. One subgroup re
ceived drinking water, the other subgroup
was offered a 15% ethanol (w/v) solution
for 28 days. Weekly weight changes and
daily food and liquid intakes were recorded
for each animal.

On day 29 of the experiment, food was
removed and only water was offered as a
liquid to all the animals. One half the ani
mals in each group was given 5 g corn oil
and 5 g ethanol/kg body weight by stomach
tube. The remaining five animals in each
group received in the same manner, 5 g
corn oil/kg body weight and an amount
of dextrose isocaloric with alcohol. The
corn oil contained trace amounts of trio-
lein-l-14C.3 Analysis by thin-layer chroma-
tography (12) revealed that more than
95% of the radioactivity was associated
with the triolein moiety. Sixteen hours
later, the animals were bled by heart punc
ture; their livers were removed, blotted on
a filter paper and weighed. The blood sam
ples were immediately centrifugated in a
refrigerated centrifuge, and the plasma
and tissue samples were kept at â€”15Â°
until processed. Plasma and liver triglycÃ©r
ide levels were determined by conventional
procedures (13, 14) and "C-activity of the
plasma liver extracts lipid was measured
in a scintillation spectrometer after absorp
tion of phospholipids (13).

RESULTS

Information on daily weight gain and
food and water intake is summarized in
table 1. The animals in the group receiving
food and water ad libitum consumed an
average of 30.4 Â±3.2 g (mean Â±standard
error) of food and gained 5.3 Â±0.2 g/day
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1 Supported in part by a grant from the Wisconsin

Heart Association.
2 Purina Rat Chow, Ralston Purina Company, St.

Louis, Mo.
3 Tracerlab, Waltham, Mass.
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TABLE 1

Effect of chronic alcohol administration and caloric restriction on weight gain,
and food and liquid intakes of rats 1

FoodAd

libitumRestrictedAlcohol

N0a.of-

10
+10-

10+
10Food

intakeg/day

30.4 Â±3.2
21.9Â±0.316.0Â±0.1

12.0 Â±0.2Wtgaing/day

5.3 Â±0.2
3.4Â±0.31.6

Â±0.3
2.0 Â±0.2Water

intakeg/day

46.0 Â±0.5
20.5 Â±0.328.7

Â±0.5
22.0 Â±0.3

i Fifteen percent (w/v) alcohol or water was offered for 28 days; animals on caloric restriction
received food for 2 hours each day. All values mean Â± SE.

during the 4-week experimental period. Re
placement of drinking water by 15% etha-
nol reduced the food intake to 21.9 Â±0.3 g
/day and the daily weight gain to 3.4
Â±0.3 g. The liquid intake was also signifi
cantly reduced in this group. Animals lim
ited to food for 2 hours/day and offered
drinking water consumed 16.0 Â±0.1 g food
and gained 1.6 Â±0.3 g/day. Animals in the
subgroup with 15% alcohol as the drinking
solution ate less food, 12.0 Â±0.2 g, but
gained slightly more weight, 2.0 Â±0.2 g/
day, probably reflecting the utilization of
alcohol calories. This group drank 22.0 Â±
0.3 ml of the 15% alcohol solution per day,
slightly more than the animals receiving
food ad libitum and 15% alcohol which
consumed 20.5 Â±0.3 ml of the alcohol so
lution per day.

The effect of the dietary regimen and
chronic alcohol intake on the lipemic re
sponse to the alcohol-corn oil mixture is
shown in figure 1. Animals fed ad libitum
reacted to the alcohol-corn oil mixture with
a pronounced rise in plasma triglycÃ©ride
levels. This lipid rise did not seem to be
modified by a previous 4-week intake of
15% alcohol in lieu of drinking water. The
increase in plasma triglycÃ©rideswas asso
ciated with a rise in 14C-specific activity of
the lipids, indicating that the additional
triglycÃ©ridesappearing in the blood were
derived from the diet. When food intake
was restricted to 2 hours/day, the lipemic
reaction to the alcohol-corn oil mixture was
less marked than in the animal fed ad libi
tum. Again, the administration of 15% al
cohol in place of water for 4 weeks prior
to the test did not seem to enhance or re
duce to any great extent the response to
the alcohol-corn oil mixture.

The changes in hepatic triglycÃ©ride
levels and "C-specific activity of hepatic

lipids are shown in figure 2. The animals
fed ad libitum and offered drinking water
had an average liver triglycÃ©ridelevel of
10.7 Â±0.4 mg/g fresh tissue when receiv
ing corn oil with glucose, and 20.1 Â±1.0
mg/g when the corn oil was administered
with alcohol. This rise in hepatic triglycÃ©r
ides, however, was not reflected in corres
ponding changes of 14C-specific activity.
The animals fed ad libitum and receiving
15% alcohol for drinking also showed a
marked increase of liver triglycÃ©ridesfol
lowing administration of corn oil plus alco
hol. In this group, the rise in triglycÃ©ride
level was associated with an increase in
"C-specific activity.

The restriction of food intake to 2 hours/
day was, in general, associated with lower
hepatic triglycÃ©ridelevels and higher "C-
specific activities than seen in the groups
fed ad libitum. Regardless of the type of
drinking solutions, administration of the
corn oil-ethanol mixture was followed by
a rise in hepatic triglycÃ©rides.

DISCUSSION
Chronic ingestion of 15% alcohol as

drinking solution by the rats fed ad libitum
failed to modify the lipemic response to the
alcohol-corn oil mixture. It would seem,
therefore, that an increase in alcohol dehy-
drogenase activity, observed to occur in
animals given alcohol for longer periods of
time (10, 11) was not able to prevent the
lipemia-enhancing effect of the alcohol-oil
combination.

The lipemic response to the alcohol-oil
combination was, however, markedly re
duced by the restriction of food intake to
2 hours/day. The animals on the restricted
food regimen were probably in a state of
caloric deficiency. It is possible, therefore,
that the administered corn oÃ¼was pri-
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Fig. 1 Effect of chronic alcohol ingestion on plasma triglycÃ©ridelevels (vertical stippling)
and 14C-specific activity of plasma lipids (horizontal stippling) in rats receiving a corn oil-
alcohol mixture. The vertical lines represent standard error of the mean.

MG/
100 ML

20 + 1000
A- FOOD AD LIBITUM

FOOD RESTRICTED
(2 HOURS)
I57o ALCOHOL FORm

w
O
E
u
u

u IO

>
_j

COUNTS/
MIN/MG

R-

+ "DRINKING
â€”-WATER FOR DRINKING

- -500

QJ-O

TRIGLYCERIDEl4 SPECIFICACTIVr

\\=\

i
A+=

i
R-z
11=

i
R+=

JIA-

||="z*'A-f ||=.:|ÃŽ1nÃ®rR ,1â€¢

1â€¢;
1;â€¢

â€¢+=Â¿

5GM CORN OIL/KG. B.W.
+ GLUCOSE

5 GM CORN OIL + 5 GM
ALCOHOL / KG. B.W.

Fig. 2 Effect of chronic alcohol ingestion on hepatic triglycÃ©ridelevels (vertical stippling)
and 14C-speciflc activity of hepatic lipids (horizontal stippling) in rats receiving a corn oil-
alcohol mixture. The vertical lines represent standard error of the mean.
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marily utilized as an immediate source of
energy and only small portions remained to
contribute to the build-up of plasma lipids.
A rapid metabolic utilization of the dietary
fat by the animals with restricted food in
take is also suggested by the higher "C-
activity of their hepatic triglycÃ©rides.Fur
thermore, periodic food restrictions, such
as used in the present study have been re
ported to enhance utilization of dietary
substrates (15,16) and this might have
decreased the availability of the adminis
tered fat as a source of blood lipids.

The definite mechanism of the alcohol-
induced enhancement of postprandial lipe-
mia seen in rats fed ad libitum is not well
understood at this time. The increase in
'"C-specific activity of plasma lipids indi
cates that the triglycÃ©rideswere mainly de
rived from the diet. The presence of high
concentration of the "C-label in blood lipids
as late as 16 hours after administration of
the fat suggests a delay in the metabolic
processing of the absorbed corn oil (7).

Replacing the drinking water with the
15% alcohol solution in the rats fed ad
libitum led to a reduced food intake and
lower weight gains. Similar growth-retard
ing effects of chronic alcohol administra
tion have been observed even in studies in
which the energy deficit, due to low food
intake was counterbalanced by the caloric
content of the ingested alcohol (8, 17). It
it not clear whether the observed impair
ment of growth is due to a direct effect of
alcohol (18) or to a reduced intake of
dietary factors needed for optimal growth,
as suggested by Lucas et al. (19). Animals
receiving restricted amounts of food and
offered alcohol grew, however, at a slightly
faster rate than animals receiving the re
stricted diet and water. Furthermore, the
former group consumed more alcohol than
the animals fed ad libitum and given al
cohol.
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