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Trust your gut for cholesterol metabolism

Bohkyung Kim

Department of Food Science and Nutrition, Pusan National University, South Korea

Hypercholesterolemia is one of the primary and
modifiable risk factors for cardiovascular disease
(CVD). Disrupted cholesterol homeostasis is highly
associated with hypercholesterolemia. Cholesterol
metabpolism is regulated by de novo synthesis, up-
take, efflux and excretion. The interplay between
the liver and the intestine maintains cholesterol
homeostasis. The liver, a primary site for cholester-
ol metabolism, contributes to de novo cholesterol
synthesis, uptake of lipoprotein-derived choles-
terol, and conversion of cholesterol to bile acids
for biliary cholesterol secretion. Therefore, most
of the studies about cholesterol homeostasis have
been focused on the liver [4,5]. The absorption of
dietary and biliary cholesterol is the primary role
of the intestine in cholesterol balance. Cholesterol
excretion is critical in human cholesterol metabo-
lism, as there is a lack of the enzymes responsible
for the degradation of the cholesterol ring. Classi-
cally, hepatobiliary cholesterol excretion mediated
by high-density lipoprotein (HDL)-driven reverse
cholesterol transport has been accepted as the only

way to remove cholesterol from the body. In this
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pathway, biliary cholesterol is subsequently excret-
ed as fecal-neutral sterols. Transintestinal choles-
terol excretion (TICE) is the nonbiliary cholesterol
excretion, the second major pathway for choles-
terol elimination from the body. In the alternative
pathway to cholesterol removal, enterocytes directly
uptake circulating lipoprotein-derived cholesterol
from plasma for subsequent removal into the intes-
tinal lumen for cholesterol excretion. The underly-
ing mechanisms of TICE remain largely unknown.
However, several studies reported that 30-40% of
fecal sterol excretion is from TICE in both mice and
humans under normal conditions. Recent studies
support that the role of the intestine in cholesterol
net balance has been underestimated. Therefore,
dynamics of the alteration of intestinal cholesterol
metabolism provide attractive intestine-specific
nutritional strategies to lower hypercholesterolemia
for protection against CVD. The recent insights into
intestinal cholesterol metabolism and stimulation
of TICE through nutrition will be reviewed and dis-

cussed.
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