Rice Bran and Rice Bran Oil Lower Human Heart Disease by
Decreasing Cholesterol Synthesis

Hegsted and Kousik demonstrated that a breakfast meal containing rice bran
or frice bran oil caused a decrease in the activity of HMG-CoA reductase,

the key enzyme in cholesterol synthesis.



Maren Hegsted and C.S. Kousik!

Rice bran and rice bran oil
nay lower heart
by decreasing cholesterol
synthesis in the body

Isease risk

A breakfast meal
containing either rice bran
or rice bran ofl caused a
decrease in the activity of
HMG-CoA reductase, the
key enzyme in cholesterol
synthesis.

J ievated total and LDL chales-
SREERR (ol levels are associated with
1ncreased risk for developing heart
disease. With the U.S. population
becoming more health conscious,
researchers and Industries are expending
considerable effort on developing and
testing the effects of different dietary
products on lowering the cholesterol
levels of people at risk of heart disease
due to high blood cholestercl. Recent
research in the LSU Agricultural Center
and elsewhere has shown that rice bran
can Jower cholesterol in humans.
Research in India and the U.S. has
shown that rice bran oil can lower
cholestercl in laboratory animals and in
humans. Animal studies suggest that the
cholesterc] lowering active ingredients in
rice bran are in the nontriglyceride lipids
present in rice bran oil,

The nontriglyceride fraction of
rice bran oil is rich in compounds such
as tocotrienols and gemma oryzanol The
synthesis of these compounds in plants
starts out with the same identical steps
used in the human body to synthesize
cholesterol. As a result, it has been

suggesied that these compounds can act
as regulatory agents to modlf)y choles-
terol synthesis. The human body nor-
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mally regulates cholesterol synthesis by
decreasing production of cholesterol
when dietary cholesterol raises blood
cholesterol levels. These plant products
in rice bran oil may act by the same
pathway to decrease chclesterol synthe-
sis in the body, by inhibiting the key
regulatory enzyme for cholesterol
synthesis. This process is known as end-
product inhibition, whers an increase in
the end-product of an enzyme decreases
the activity of the enzyme so less end-
product will be made. The cholesterol
synthesis regulating enzyme is Hydroxy-
Methyl-Glutaryl-Coenzyme A reductase,
better known as HMG-CoA reductase.
The cholesterel lowering drug, lovastatin
(brand name Mevacor), functions by
decreasing HMG-CoA reductase activity.
However, lovastatin is expensive and has
side effects for some patients. Thus, a
dietary change that can lower cholzsterol
synthesis by decreasing HMG-CoA
reductase without serious side effects
would be beneficial.

Two studies were conducted in
the School of Human Ecology to |
examine the effects of rice bran and rice
bran cil on HMG-CoA reductase
activiry.

Methods and Results

Study I. Human Pilot Study

Four subjects participated 1n 2
pilot study to examine the postprandia'l
(after eating) response to a meal contain-
ing rice bran, rice bran oil, wheat bran



(negative control), or wheat bran +
cholesterol (positive control). Meals
“~re identical except for specific dietary

atrnents. Subjects fasted overnight and
came to the Human Ecology building for
an initial blood sample tc be taken at
7:30 am. They were then fed a breakfast
meal containing one of the four different
dietary treatments. Blood samples were
taken again at 9:30° am, at 11:30 am, at
1:30 prn, and at 3:30 pm. A lowfat lunch
meal was served immediately after the
noon blood sampling. Subjects returned
at two-week intervals for a total of four
study days until each subject had
received each of the four treatrnents in a
random o-der.

Blood samples were analyzed
for total cholesterol, HDL, LDL, and
VLDL cholesterol, triglycerides,
apolipoprotein Al, and apolipoprotein B.
Leukocytes were isolated from the whaole
blood and analyzed for HMG-CoA
reductase activity.

HMG-CoA reductase activity
increased after the control breakfast meal
containing wheat bran. This is the
expected moming response to a breakfast
meal for HMG-CoA reductase activity.

wever, the rice bran, rice bran oil, anc
-1eat bran + cholesterol diets all showed
a decrease in HMG-CoA reductase
activity within two hours of the breakfast
meal. This difference decreased gradu-
ally unuil there were no differences
between the four diet treatments by 2:00
in the afternoon.

There were no differences in
total, LDL, VLDL, or HDL cholesterol
responses (o the meal treatments. Thers
Wers no treatment effects on either
apolipoprotein Al or apolipoprotein B.
Plasma triglycerides rose afier the meal
as expected. There were no significant
differences in triglyceride responses
among the diet treatrents.

Study II. Rat Study

Sixty adult male rats were
randomly assigned to one of four distary
treatrnens. The rats were fed one of the
following cholesterol eontaining diets for
two weeks: control; 38 percent rice bran;
8 percent rice bran oil, chemically
refined; and 8 percent rice bran oil
mhvsically refined.

At the end of the two-week
teeding period the rats fasted overnight
and one-third of each diet group (five
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rats per diet) were sacrificed (time 0).
The remaining rats were fed for three
hours, all the food was removed, and the
second one-third were sacrificed (time
thres hours). The last onz-third of the
rats were sacrificed three hours later
(time six hours). Total cholesterol and
triglycerides were analyzed in blood
samples. Liver samples were analyzed
for HMG-CoA reductase activity.

Qverall, rice bran and physi-
cally refined rice bran oil diets lowered
HMG-CoA reductase activity in com-
parison to the control diet.

Rice bran signficantly lowered
total cholesterol in comparison to the
control diet and tended to decrease
triglycerides. Neither rice bran oil
signficantly affected cholesterol or
triglyceride levels.

-Discussion

The human study confirms that
rice bran and rice bran oil can mimic the
effect of dietary cholesterol in decreas-
ing the zctivity of the key regulatory
enzyme for cholesterol synthesis. The
decrease in activity of HMG-CoA
reductase lasted about four hours,
suggesting a need for the presence of rice
bran or oil in each meal daily, not as a
singie dose. In a previous human study,
where rice bran was incorporated into
breakfast, lunch, and dinner meals, an
overall 7 percent decrease in cholesterol
was found. Rats fed the rice bran diet
consistently had lower plasma choles-
terol levels than the control fed rats and
tended to have lower triglyceride levels,
Neither rice bran oil had an overal] effec:
on plasma cholesterol or on triglycerides.
All three rics bran products tended 1o
have a [ower fasting level of HMG-CoA
reductase activity, but only rice bran and
physically refined rice bran oil had a
significant effect in lowering overall
HMG-CoA reductase actjvity.

Based on the rat fasting lipic
values, it appears that rice bran itself is
rmore effective than either fee bran oil in
lowering cholesterol lavels. However,
previous work with rats as an animal
medel] for cholesterol metabolism have
not shown a consistent effect of rice bran
n 'Iowering cholesterol. The cholesterol
reducing activity of rice bran is sup-
ported by the decreased activity of
HMG-CoA reductase activity seen with

the rice bran diet. However, physically
refined rice bran oil also decreased
overall HMG-CoA reductase activity,
but showed no correspanding decrease in
total cholestero] level in the rat. This
suggests that there may be other cop.
stituents present in rice bran besides lipid
fractions that may alter cholesternl
levels. '

The physically refined rice bran
oil had a greater effect on HMG-Coa
reductase activity then chernically
refined rice bran ofl, supporting the
hypothesis that nontrigiveeride compo-
nents in the oil may be responsible for
lowering the enzymes activity. The
chemical or caustic refining of oil
removes most of the nontriglyceride
fraction from the oil, thus removing what
Is believed 1o be the active components
of the rice bran oil. The rice bran oij
used in the human study was physically
refined oil which should have maximal
cholesterol-lowering capacity.

Overall, the two studies incicate
that there are active components in rice
bran and physically refined rice bran oil
which can inhibit HMG-CoA reductase
activity in vivo in both humans and rats,
thus decrensing cholesterol synthesis.
Further work is necessary to examine the
long-term effects of feeding rice bran or
rice bran oil to people with elevated
cholesterol levels. g
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