
Natural Product Sciences

25(4) : 293-297 (2019)

https://doi.org/10.20307/nps.2019.25.4.293

293

Physiological Activities of Policosanol Extracted from Sugarcane Wax

Yeon-su Jang1, Dae-eun Kim1, Eunyoung Han1,2, and Joohee Jung1,2,*

1College of Pharmacy, Duksung Women’s University, Seoul 01369 Korea
2Duksung Innovative Drug Center, Duksung Women’s University, Seoul 01369 Korea

Abstract − Policosanol extracted from sugarcane wax is a generic term used for total fatty alcohols obtained
from esterification of fatty acids. It has been approved as a health functional food by the Ministry of Food and
Drug Safety of Korea in 2006. Policosanol is well-known to aid in lowering blood cholesterol level. Recently,
several studies have reported the physiological activities of policosanol, such as anti-inflammatory effects,
antioxidant effects, and lowering of the incidence of ageing-related diseases, for example, hypertension, stroke,
among others. This review describes the physiological activities of policosanol and its applications in the field of
health functional foods. 
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Introduction

Policosanol is a generic term used for aliphatic alcohols

which belong to 1-tetracosanol (C-24), 1-hexacosanol (C-

26), 1-heptacosanol (C-27), 1-octacosanol (C-28), 1-nona-

cosanol (C-29), 1-triacontanol (C-30), 1-dotriacontanol

(C-32), and 1-tetratriacontano (C-34) class. Policosanol

was first obtained by extraction of sugarcane wax by

Dalmer Laboratories of Cuba.1 It is also obtained from

bee wax, grains, fruits, nuts, among other sources.

However, its composition varies depending on the source.

Studies have reported contradictory physiological activities

of policosanol. Thus, only policosanol from sugarcane

wax has been approved by the Korea Food and Drug

Administration as a health functional food with

cholesterol-lowing activity. High cholesterol level is well

known to cause hypertension, cardiovascular diseases,

and so on. Thus, physiological activities of policosanol for

cholesterol-related diseases have been studied. Recently,

several studies have reported that policosanol has anti-

inflammatory effects, antioxidant effects, and lowering of

the incidence of cardiovascular diseases. Here, this review

summarized various physiological activities of policosanol

and its known mechanism until now and discussed the

additional applicable function of policosanol as a health

functional food. 

Physiological activities of policosanol

Improvement in blood lipid levels − Blood lipids

refer to cholesterol and triglyceride (TG). When the blood

level of lipoprotein is abnormally high, it is called

hyperlipidemia, which is a risk factor for different

cardiovascular diseases, for example, hypertension and

myocardial infarction. In addition, it is also known that

insulin resistance can lead to diabetes. Hyperlipidemia

refers to hypercholesterolemia, i.e. a blood cholesterol

level of ≥240 mg/dL, and hypertriglyceridemia signifies a

serum TG level of ≥200 mg/dL.2 

Policosanol, extracted from sugarcane wax, was first

approved in Cuba in 1991 as an effective agent to reduce

blood lipid levels. It has been since approved as a

cholesterol-lowering health supplement in over 25

countries.3 In Korea, it has been approved by the Korea

Food and Drug Administration as a health functional food

in 2006 because of its ability to improve blood TG level.

Policosanol has been found to inhibit cholesterol

synthesis by suppressing the expression of HMG-CoA (3-

hydroxy-3-methyl-glutaryl coenzyme reductase) reductase

by activating AMP kinase in rat liver cancer cells and

HepG2 cell lines.4-6 Furthermore, cholesterol-lowing effect

of policosanol was reported in various animal models. In

male Wistar rats, 500 mg of policosanol administered

orally for 4 weeks inhibited the synthesis of cholesterol

by affecting HMG-CoA reductase indirectly.7 In New

Zealand rabbits, 50 mg/kg of policosanol suppressed low-

density lipoprotein-cholesterol (LDL-C) and synthesis of
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TG from acetate at liver cells.8,9 In beagles, 25 mg/kg of

policosanol decreased total cholesterol (TC) and LDL-C

levels.10 In Macaca arctoides monkey, cholesterol-lowing

effect of policosanol was increased depending on

treatment of periods and dose.11 These results indicated

that policosanol improved the blood lipid level. In human

volunteers having normal or boarderline TC level,

policosanol (5 or 10 mg) has been found to significantly

reduce LDL-C, TC, and TG levels, and increase high-

density lipoprotein- cholesterol (HDL-C) level.12-14 A

significant reduction in TC and LDL-C levels was found

in all studies, but TG level did not show any significant

change in several studies.15,16 The results are considered

to be influenced by different sources or the content ratio

of policosanol. For example, policosanol extracted from

wheat germ has a similar composition to that obtained

from sugarcane wax, but ingestion of 20 mg/day of

policosanol obtained from wheat germ did not show any

lipid-lowering effects.17

It was reported that policosanol (10 mg) could be

alternative to simvastatin or pravastatin which are HMG-

CoA reductase inhibitors.18 In addition, the combination

simvastatin and policosanol19 or fenofibrate and polico-

sanol20 enhanced the reduction of TC and LDL-C levels

in dyslipidemia more than simvastatin or fenofibrate

monotherapy. These results suggest that policosanol

enhances the therapeutic efficacy of simvastatin or feno-

fibrate through multiple pathways (the reduction of TG

synthesis and the inhibition of HMG-CoA reductase

expression) different from HMG-CoA reductase inhibitors.

LDL receptor plays a major role in regulating blood

cholesterol level through binding to LDL-C. Proprotein

convertase subtilisin/kexin type 9 (PCSK9) enzyme21,22

degrades LDL receptor.23 A high dose of atorvastatin, one

of the statins, was known to increase PCSK9 enzyme

level.21,22 Thus, some patients are limited to use ator-

vastatin. However, the combination of atorvastatin and

policosanol attenuates the adverse effects of atorvastatin

because policosanol reduced PCSK9 level.24 These results

indicate that policosanol could help in overcoming the

limitations of atorvastatin.

Improvement in hypertension − Hypertension is

defined as a systolic blood pressure of ≥140 mmHg or

diastolic blood pressure of ≥90 mmHg. The incidence rate

of cardiovascular disease increases unless hypertension

including pre-hypertension (≥120 or 80 mmHg) is con-

trolled.25 An increase in TG and LDL-C level, reduction

in HDL-C level, and oxidative stress trigger hypertension.

Thus, policosanol inhibiting high TC, TG, and LDL-C

levels is considered to regulate blood pressure. The results

reported that policosanol dose-dependently decreased

systolic and diastolic blood pressure in spontaneously

hypertensive rats.26 When healthy volunteers with pre-

hypertension were administered policosanol for a long

time, TC and LDL-C levels were reduced and HDL-C

level increased.26,27 Further, peripheral blood pressure, as

well as aortic pressure, simultaneously decreased.26 These

results indicated that policosanol could be utilized for

improving the symptoms of hypertension by controlling

blood lipid level.

Antioxidant activities − Lipid oxidation leads to

hypertension and cardiovascular diseases through the

formation of plaques within blood vessels. Policosanol

protects against peroxidation of lipids. The antioxidant

activity of policosanol was demonstrated in rat liver

microsomes,28 however, the same was not observed

against LDL in hamsters and human.29 Nevertheless, the

protective effects of policosanol against lipid peroxidation

were investigated in dyslipidemic30 and type 2 diabetes-

induced dyslipidemic patient.31 The antioxidant effects of

policosanol including that present in milk thistle were

determined by radical scavenging analysis using 2,2-

diphenyl-1-picrylhydrazyl (DPPH) and 2,2’-azino-bis (3-

ethyl- benzothiazoline-6-sulfonic acid) (ABTS). The

quantity of policosanol was associated with its antioxidant

activities.32

Improvement in hyperglycemia − Diabetes is induced

by dyslipidemia as well as hyperglycemia, and thus, the

reduction of LDL-C level is important in order to prevent

hyperglycemia. Diabetic hyperlipidemic rats administered

policosanol, which could regulate blood lipid level, were

found to have low blood glucose levels.33,34 Additionally,

policosanol obtained from rice bran extract was also

reported to improve glucose tolerance indicating its ability

to protect against diabetes.35 

Prevention of cardiovascular diseases − The foam

cells engulfed by oxidized LDL-C in blood vessels can

cause atherosclerosis by accumulating within the inner

wall of blood vessels. Policosanol reduces the density and

number of foam cells in diabetic hyperlipidemic rats and

cures lesions.34 Additionally, policosanol inhibits tumor

necrosis factor-α (TNF-α), a mediator of inflammation,

and vascular calcification.34 PCSK9, which is associated

with the metabolism of cholesterol and fatty acids, is

known as a factor of vascular calcification. Policosanol

mitigates vascular calcification via inhibition of PCSK9,

and a combination of policosanol and pentoxifylline, an

enhancer of blood circulation, improves its therapeutic

efficacy.36 Furthermore, policosanol decreases blood lipid

levels in Wistar rat model of atherosclerosis.37 
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Policosanol (5~50 mg/day) obtained from sugarcane

decreased platelet aggregation in both healthy and

dyslipidemia groups, suggesting inhibition of thrombosis.38,39

The inhibitory effects on platelet aggregation were also

shown in rat administered policosanol extracted from

rice.40,41 The inhibitory effects of policosanol on platelet

aggregation could be applied in intermittent claudication.

Policosanol intake for 10 weeks improved walking dis-

tance.42 These results might be attributed to policosanol’s

anti-platelet activity, and it causes a reduction of LDL-C

and increases HDL-C level. 

Stroke is associated with ischemia which is caused by

problems in the flow of blood through blood vessels.

Policosanol (100 and 200 mg/kg) significantly reduced

symptoms, frequency, tissue damage, and plasma

oxidation markers in cerebral ischemia-induced ischemia-

reperfusion injury in gerbil rats. A high dose (200 mg/kg)

of policosanol was most effective, and policosanol reduced

the plasma oxidation factors as compared to that by

atorvastatin.43 Statins and aspirin as antiplatelet drugs are

used to prevent secondary ischemic stroke. TC reduction

by policosanol correlates with the improvement in nerve

functions. In ischemic stroke patients treated with

policosanol, there is a correlation between the decrease in

TC level and improvement in nerve functions.44 A

combination of policosanol and aspirin improves symptoms

in patients with ischemic stroke.45 In patients treated with

policosanol, the modified Rankin Scale (mRS) score,

which is used to evaluate the daily activities in stroke

patients, was reduced from 2~4 to ≤1, and the Barthel

index, which is used to assess performance status, was

significantly increased.46,47 Furthermore, the vascular

oxidation factors were significantly reduced.48 In patients

with hypertension who had ischemic stroke without

cardiovascular disease, treatment with a combination of

policosanol and aspirin significantly lowered the mRS

score compared to the values in the group treated with

aspirin only.49

Prevention of aging-related diseases − By increasing

HDL-C level, policosanol plays a role in the prevention of

aging-related diseases, such as Alzheimer’s disease,

cardiovascular diseases, and diabetes, which are caused

by a change in HDL-C level. Furthermore, HDL-C function

was improved by inhibition of cholesteryl ester transfer

protein (CETP). Policosanol-containing HDL inhibited

CETP activities and scavenged reactive oxygen species

(ROS)50 and upregulated tissue-regeneration activities in

glioma cells51 and zebrafish.50 

In addition, policosanol, which inhibits CETP activities,

decreases the progression of hepatic steatosis.50 Hexacosanol,

Fig. 1. Physiological activities and mechanism of policosanol. 
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one of the policosanol components, improves the

symptoms of fatty liver through inhibition of HMG-CoA

reductase by activation of AMP kinase, induction of

autophagy, reduction of lipid accumulation in the liver,

and inhibition of sterol regulatory element-binding protein

2 (SREBP-2) which is known as a key transcription factor

of cholesterol synthesis.52 

Conclusion

Dyslipidemia is defined as an abnormal blood lipid

level including cholesterol and triglyceride (TG). The

progression of dyslipidemia is related to the incidence of

hypertension, diabetes and cardiovascular diseases. These

diseases are health-threatening and contribute to the top

five causes of death in Korea.53 Policosanol decreases TC,

TG, and LDL-C levels and increases HDL-C level through

inhibition of HMG-CoA reductase expression level and

activity of SREBP-2, thereby improving blood lipid

levels. These activities of policosanol prevent or improve

the symptoms of various chronic diseases. In addition, the

antioxidant activities and inhibition of TNF-α activities

are the mechanism of policosanol to prevent cardiovascular

diseases as a health functional food (Fig. 1). In Table 1,

we have summarized the physiological activities of

policosanol and its applications. However, most of the

previous studies have used policosanol extracted from

sugarcane wax, and the degree of physiological activities

of policosanol extracted from other sources, such as malt

and rice bran, varies. Policosanol is a generic term used

for aliphatic alcohols and its composition depends on the

sources. Therefore, studies on aliphatic alcohol content

and other contents of policosanol should be continued.
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