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Hyperlipidemia has been thought to be a modifiable risk of coronary heart disease (CHD), and the 
patients generally require a chronic medication and a diet or lifestyle regulation to manage their 
hyperlipidemia. Meanwhile, the numbers of patients suffering from side effects are also increasing. 
Thus, development of novel, potent, safe and highly effective approaches to battle the world epidemics 
of hyperlipidemia is of crucial importance. It was reported that berberine and γ-oryzanol could reduce 
total plasma cholesterol (TC) and triglyceride (TG) levels and increase the high density lipoprotein 
cholesterol (HDL-C) level both in vitro and in vivo. Therefore, a novel hypothesis concerning the 
combination of berberine and γ-oryzanol for hyperlipidemia therapy is proposed. Moreover, if the poor 
bioavailability of berberine and γ-oryzanol can be improved, the primary hypothesis will be reasonable 
and feasible, and also, serve as the basis for further improvement in quality of hyperlipidemia 
management. 
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INTRODUCTION 
 
It is well established that persistent lipid abnormalities are 
inversely correlated with risk for the incidence of coronary 
heart disease (CHD). A common form of dyslipidemia is 
characterized by three lipid abnormalities: elevated 
triglycerides, small low density lipoprotein (LDL) particles 
and reduced high density lipoprotein-cholesterol (HDL-C). 
The World Health Organization (WHO) reported that high 
cholesterol levels contribute to 56% of cases of coronary 
heart disease worldwide and causes about 4.4 million 
deaths each year (Kavey et al., 2003). In rural China, 
greater than 30% of adults older than 35 years of age 
have total cholesterol levels greater than 200 mg/dl. 
Elevated LDL (greater than 130 mg/dl) ranged from 
13.8% of adult males to 17.2% of adult females. Amongst 
Latin American populations, the prevalence of hyper-
cholesterolemia varied from 6 to 20% depending on the 
city. For comparison, the prevalence of elevated total 
cholesterol (> 240 mg/dl) in US adults from 2003 to  2006  
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was 16.3% (Aje and Miller, 2009).  
Modeling studies suggest that lowering total serum 

cholesterol, either by treating elevated total serum 
cholesterol alone or by managing multiple risk factors, is 
cost-effective in many low and middle income countries 
(Murray et al., 2003). Generally, bile acid sequestrants, 
statins, fibrates and nicotinic acids are efficacious 
antihyperlipidaemic drugs currently available, but adverse 
reactions and quality of life morbidity indicates the need 
to find better regimens for dyslipidemia. However, in 
recent years, berberine (BBR) and γ-oryzanol (OZ) were 
described to be able to decrease plasma total cholesterol 
(triglyceride (TG)). Moreover, they were proven to be safe 
and effective through chronic clinical treatment of 
hyperlipidemia (Berger et al., 2005; Cecero et al., 2007), 
respectively. Nevertheless, we failed to find any report 
which showed that BBR and OZ were combined in 
treating hyperlipidemia. Therefore, we conduct an 
hypothesis: BBR and OZ, as a combination therapy 
protocol, can be applied in the treatment of 
hyperlipidemia. The combination therapy protocol plays 
its role in the treatment of hyperlipidemia by reducing lipid 
intake and regulating the metabolic of lipid (Figure 1).  
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Figure 1. Principle of combination of berberine (BBR) and γ-oryzanol (OZ) for hyperlipidemia therapy.  

 
 
 
THE EVIDENCES FOR BERBERINE IN ANTI-
HYPERLIPIDEMIA 
 

To date, berberine (Figure 2), an alkaloid, has been used 
for thousands of years as a traditional herbal medicine to 
treat bacterial infection, gastro-intestinal disorders and 
many other illnesses, with no toxic effects reported in a 
body of preclinical and clinical studies (Jagetia and 
Baliga, 2004; Zeng et al., 2003; Ye et al., 2009; Anis et 
al., 2001). Recently, interest in understanding the 
cardiovascular protective effects of BBR appears to be 
mounting (Abidi et al., 2006). The cholesterol-lowering 
properties of BBR have been observed in human and 
animal studies (Cecero et al., 2007; Tang et al., 2006), 
with an efficacy that is comparable or greater than most 
of the current natural products (Jenkins et al., 2000; 
Vanstone et al., 2002; Wang et al., 2004) but moderate 
as compared to statin drugs (Rutishauser et al., 2006). 
The cholesterol-lowering mechanism of BBR is not yet 

fully elucidated. It is reported that BBR increases LDL-
receptor (LDLR) expression by mRNA stabilization that is 
mediated by the Extracellular signal-regulated kinase 
(ERK) signaling pathway through the interactions of cis-
regulatory sequences of 3’UTR mRNA binding proteins 
(Abidi et al., 2005) and the 5’ proximal section of the 
LDLR mRNA 3’ untranslated region responsible for the 
regulatory effect of BBR (Kong et al., 2004). Moreover, 
BBR can also up-regulates GATA-3 expression (Hu and 
Davies, 2010) and inhibits the mRNA and protein levels 
of adipogenesis related transcription factors PPAR 
gamma, C/EBP alpha and their upstream regulated 
(Huang et al., 2006).  

Additionally, BBR not only activate AMP-activated 
protein kinase (AMPK) activator by peripheral AMPK 
activation, but also by neural signaling from the central 
nervous system (Kim et al., 2009), which decreased the 
level of malonyl-CoA and stimulated the expression to 
inhibit cholesterol and TG synthesis.  
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Figure 2. The chemical structure of berberine. 
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Figure 3. The chemical structures of the major components of oryzanol, 

compound 1: 24-Methylen-cyclo-Artanylferulate and compound 2: Cycloartenyl 
ferulate. 

 
 
 
THE EVIDENCES FOR Γ-ORYZANOL IN ANTI-
HYPERLIPIDEMIA 
 
Oryzanol (OZ) is a mixture of ferulic acid esters of 
triterpene alcohols and primarily extracted from rice bran. 
24-methylenecycloartanyl ferulate and cycloartenyl 
ferulate (Figure 3) have been identified as the major 

components, accounting for 80% of gamma-oryzanol in 
rice bran oil (Xu and Godber, 1999). It has been used for 
the treatment of menopause syndrome, neurological 
disorder and nerve disorders (Lerma-Garcia et al., 2009). 
Recently, interest in understanding the cholesterol-
lowering properties of OZ appears to be mounting (Cicero 
and Gaddi, 2001). The cholesterol-lowering mechanism of 



358         Afr. J. Pharm. Pharmacol. 
 
 
 
γ-oryzanol is not yet fully elucidated. It was reported that 
oryzanol has a greater effect on lowering plasma non-
HDL-C levels and raising plasma HDL-C than ferulic acid 
in hypercholesterolemic hamsters, possibly through a 
greater extent to increase fecal excretion of cholesterol 
and its metabolites (Wilson et al., 2007) and through 
prevention of cholesterol absorption by reductions in 
aortic fatty streak formation (Rong et al., 1997). In 
addition, oryzanol can increase LDL-receptor and HMG-
CoA reductase mRNA expressions, which lead to 
increased fecal neutral sterol and bile acid excretion via 
up-regulation of cholesterol synthesis and catabolism 
(Chen and Cheng, 2006). Furthermore, it is reported that 
oryzanol can facilitate the absorption of berberine and 
improve bioavailability of berberine (Li et al., 2000), which 
suggest a lower dosage of berberine to lower the risk of 
side effects. 
 
 

Conclusion  
 

Based on the aforementioned evidences, our primary 
hypothesis is reasonable and feasible. However, we are 
aware of the fact that some challenges are existing, for 
instance, oryzanol is insoluble in water and berberine has 
a poor bioavailability, indicating that their bioavailability 
are limited. Therefore, the limitations have to be 
overcome by some novel technologies or other means. 
More so, it is necessary to study the effects of different 
doses and routes of administration of the combination 
therapy protocol on hyperlipidemia. In a word, we do not 
suggest a panacea for treatment of all cases of hyper-
lipidemia, but our approach to the understanding and 
treatment of hyperlipidemia may provide the means for 
intervention in many situations. It is anticipated that the 
hypothesis will serve as the basis for further improvement 
in the quality of hyperlipidemia management. 
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