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Gilfillan ef al. (1) have reported on the
hypolipidemic properties of a new compound,
2-acetoamidoethyl (p-chlorophenyl) (m-tri-
fluoromethylphenoxy) acetate (halofenate).
At dietary levels as low as 0.00625%, halo-
fenate was reported to lower serum choles-
terol, triglycerides, and phospholipids and its
hypolipemic activity was compared to that of
ethyl p-chlorophenoxyisobutyrate (clofibrate).
In an earlier study (2), we reported on the
effect of clofibrate on the oxidation of 26-
14C-cholesterol by rat liver mitochondria.
This report deals with the influence of dietary
halofenate (0.05%) on the oxidation of
26-1C-cholesterol to *CO; by suitably for-
tified preparations of rat liver mitochondria.

Methods. Male, Wistar rats (150-160 g)
were maintained for 2 or 3 weeks on a syn-
thetic test diet containing mixed cereal
(70%}), skim milk powder (22%), wheat germ
(7%) and vitamin mix (1%). The halofenate
(0.05%) or clofibrate (0.3%) were added at
the expense of the cereal. The rats were
killed by decapitation. The serum cholesterol
(3) and triglyceride (4) levels were deter-
mined. A portion of liver was homogenized in
chloroform-methanol, 2:1, and the liver
cholesterol and triglyceride levels were deter-
mined with aliquots of the lipid extract. The
mitochondrial oxidation was carried out ac-
cording to published methods (5, 6).

Incubations were carried out in stoppered
125-ml Erlenmeyer flasks containing center
wells. The incubation mixture consisted of 1

1 Supported, in part, by U.S. Public Health Ser-
vice Research Grant HE-03299 and Research Career
Award HE-0734 from the National Heart and Lung
Institute.

2 Wistar Professor of Biochemistry, Division of
Animal Biology, School of Veterinary Medicine, Uni-
versity of Pennsylvania.

ml of mitochondrial preparation; 1 ml of a
solution containing adenosine triphosphate
(ATP, 25 mg), nicotinamide adenine dinucle-
otide (NAD, 5 mg), adenosine monophos-
phate (AMP, 8 mg), reduced glutathione (15
mg), sodium citrate monohydrate (30 mg),
magnesium nitrate hexahydrate (10 mg), po-
tassium penicillin G (2000 units) and strep-
tomycin sulfate (1 mg); 5 ml of labeled
substrate in 0.25 M tris(hydroxymethyl)ami-
nomethane HCI, pH 8.5; and 5 ml of boiled
supernatant.

Incubations were carried out at 37° for 18
hr. At the end of this period 2.5 mlof a1 M
methanolic solution of Hyamine 10X (p-di-
isobutyl-cresoxyethoxyethyl ) dimethylbenzyl -
ammonium hydroxide) was injected into the
center well. The solution was acidified with 1
N H:SO4 (2.5 ml) and the flasks were
shaken for 3 hr at 37° to displace !*COs,.
The Hyamine solution was removed from the
center well and a sample was taken for radi-
oactive assay by liquid scintillation spectrom-
etry.

The 26-1*C-cholesterol, purchased from
the New England Nuclear Corporation, Bos-
ton, MA, was purified by thin-layer chroma-
tography prior to use.

The halofenate was generously provided by
Dr. C. W. Mushett, Merck & Co., Rahway,
NJ, and the clofibrate was a gift of Dr. J.
Noble, Ayerst Co., New York, NY.

Results and Discussion. Table I presents
the effects of halofenate (0.05%) and
clofibrate (0.3%) in the diet on the serum
and liver lipids of rats fed for either 2 or 3
weeks, At the end of the 2-week feeding
(Expt. 1), both drugs had exerted a hepato-
megalic effect, as had been reported for both
compounds by other workers (1, 7). Gilfillan
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TABLE TI. Oxidation of 26-"C-Cholesterol to
“CO, by Mitochondrial Preparations from Rats
Fed 0.059% Hualofenate or 0.3% Clofibrate for 2

or 3 Weceks,
Oxidation®
No. Cytosol (%)
Expt. 1 (2 weeks)
Halofenate 4 + 13.3 + 2.6°
Clofibrate 6 + 13.9 + 23
Control 6 + 15.7 =+ 3.7
Expt. 2 (3 weeks)
Halofenate 5 + 2.9 + 0.3°
Clofibrate 6 + 3.8 + 0.4¢
Control 6 + 1.9+ 0.3
Halofenate 5 — 5.2 + 1.0°
Clofibrate 6 — 4.1 +0.4¢
Control 6 - 1.8 0.5
Expt. 3 (3 weeks)
Halofenate 5 + 4.5+ 0.8
Control 6 + 3.6 +=0.9
Halofenate 5 — 3.1+ 0.6
Control 6 — 1.9 +04

¢ Caleulated as (26-“C-cholesterol/*CO,) X 100.
Correeted for milligrams of N.

® Standard error.

¢ Halofenate vs control, p < .05.

4 Clofibrate vs control, p < .01.

¢ Halofenate vs control, p < .02,

et al. (1) had reported that halofenate or
clofibrate, fed for 9 days at the levels used in
this experiment, had increased liver weights
by 21 and 24%, respectively. In our 2-week
study the increases in liver weight were 17%
for the group fed halofenate and 33% for that
fed clofibrate. In contrast to their findings,
both test groups gained weight.

There was no significant effect on serum
lipids in the 2-week study. Liver cholesterol
and triglyceride levels were increased in both
test groups but only the liver cholesterol
increase in the halofenate group was signifi-
cant. These increases led to higher serum-
plus liver-cholesterol pools in both the
halofenate and clofibrate groups.

In the 3-week feeding experiment, we
again observed hepatomegaly. In this experi-
ment, liver weight was increased by 19 and
51% in the halofenate and clofibrate groups,
respectively. Serum cholesterol and trigly-
cerides were reduced in both drug groups,
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but the triglyceride reductions were not sig-
nificant. Liver cholesterol levels were lower in
the control rats than in either test group;
but in this experiment, the liver triglyceride
levels of the clofibrate group were lower than
those of the controls, whereas those of the
halofenate group were higher. We have no
ready explanation for the discrepancies be-
tween our data and those of Gilfillan et af.
(1), although our findings and theirs coincide
on many points. One source of difference
may be the high sucrose diet used by Gilfillan
et al. which may enhance lipemia. We have
observed that high carbohydrate diets elevate
serum cholesterol and triglyceride levels in
rats (8). It is hard to judge the effects of the
diet in the Gilfillan and co-workers’ experi-
ment, since percentages of increase and de-
crease from control, rather than actual val-
ues, were reported.

In earlier work with clofibrate (2), we
found that although gross oxidation of
26-C-cholesterol to *CO; by rat liver mi-
tochondria of test groups was higher than
that observed for controls, when calculated as
percentage oxidation per milligram of mito-
chondrial nitrogen, there was no difference.
However, in the absence of the boiled super-
natant cofactor (cytosol), the oxidation of
cholesterol by liver mitochondrial prepara-
tions from rats fed clofibrate was significant-
ly higher than that of controls. We specu-
lated that the increase in oxidation might be
associated with hepatomegaly—possibly with
changes in mitochondrial protein. Since then
we have carried out experiments with three
other hypolipemic agents [Su 13,437 (Ciba);
DH-581 (Dow); and WI1372 (Wallace)];
and, while they all cause hepatomegaly, only
the Ciba compound (the one most nearly
resembling clofibrate in structure) showed a
similar effect, namely, increased cholesterol
oxidation in the absence of cytosol (9-12).

The results of three experiments are de-
tailed in Table II. In the first, we did not
assay oxidation in the absence of cytosol and
found no differences in cholesterol oxidation.
In the second experiment we observed signifi-
cant increases in oxidation of cholesterol both
in the presence and absence of cytosol. The
third experiment involved only control and
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halofenate (0.05%) groups. After 21 days on
the diet, rats were killed; and the livers were
taken for preparation of mitochondria. No
serum or liver lipid determinations were car-
ried out. In this experiment, we again ob-
served the increased. oxidation by liver mito-
chondria from the halofenate group in the
absence of cytosol. Differences in levels of
cholesterol oxidation between Expt. 1 and
Expts. 2 and 3 are not due to duration of
feeding, but are in the range of differences
often observed in this type of experiment,
even with preparations of normal rat liver.
The data suggest that the effect of halofenate
and clofibrate on cholesterol oxidation in the
absence of cytosol is not merely associated
with increased liver size, but may be a func-
tion of the specific chemical structure in-
volved.

Summary. We have compared the ef-
fects of halofenate [2-acetoamidoethyl (p-
chlorophenyl) (m-trifluoromethylphenoxy)
acetate] and clofibrate (ethyl p-chlorophen-
oxyisobutyrate) on rat serum and liver lipids
and on ozxidation of cholesterol by suitably
fortified preparations of rat liver mitochon-
dria. The halofenate was fed as 0.05% of
the diet and the clofibrate as 0.3%. Both
compounds caused increases in liver size and
liver lipids. In the 3-week feeding experi-
ment, both test compounds showed a signifi-
cant hypocholesteremic effect.

When complete incubation mixtures were
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used, the oxidation of 26-'*C-cholesterol to
14CO, was no different for liver mitochondri-
al preparations from halofenate, clofibrate, or
control rats. However, in the absence of
boiled supernatant factor (cytosol), oxidation
of cholesterol was significantly higher with
liver mitochondrial preparations from the
drug-treated rats.
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