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Abstract

ABSTRACT

The aim of this study was to evaluate the effects of rice bran (RB) or
rice bran oil (RBO) on lipid metabolism and hepatic insulin receptor
substrate-1 (IRS-1) as well as hepatic expression of 3-hydroxy 3-methyl
glutaryl COA reductase gene expression (HMG-CoA) and oxidative stress.
Forty healthy adult male albino rats "Sprague Dawley strain" weighing (130
+ 10g) were divided into 4 groups (10 rats each). Group 1: animals received
standard diet as control, while groups 2, 3 and 4 were fed on a HFD. Groups
3 and 4 animals fed HFD containing RB (5%) instead of cellulose and RBO
(10%) instead of corn oil, respectively for 5 weeks. Rats fed high fructose
diet (52.5 g/100 g diet) (HFD) were used as a model of insulin resistance in
this context. Fructose feeding to rats caused significant elevations in levels
of plasma glucose, serum insulin and lipid profile except HDL-C showed no
significant difference, while serum total antioxidant capacity (TAC) was
significantly reduced as compared to control. Hepatic concentration of IRS-1
was significantly decreased while levels of malondialdehyde (MDA) and
HMG-CoA reductase mRNA were elevated compared to control group.
Addition of RB or RBO to the HFD alleviated the hazardous effects of
fructose. So supplementation of rice bran or its oil to fructose fed rats
improves insulin resistance, reduced lipo- and glucotoxicity and attenuates

oxidative stress to near normal levels of control group.
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Introduction & Aim of the work

Agricultural wastes in Egypt range from 30-35 million tons per year
of which only 7 million tons as animal feed and 4 million as organic manure
are being utilized. The problem of agriculture wastes becomes very obvious
and aggregated after the harvest of summer crops. Several factors have
aggravated the problem including the absence of environmental awareness
and the low level of knowledge and skills affecting the behavior of peasants
in handling agricultural wastes. In addition, burning agricultural wastes in the
rice cultivated fields generate many poisonous and harmful oxides and
hydrocarbon (the black cloud) (Abou Hussein and Sawan, 2010).

Rice is one of the most important staple foods for a large part of
human population. Global rice production is 645 million tons and this huge
amount of production results in large amount of rice by-products
(Kubglomsong and Threerakulkait, 2014; Al-Okbi et al., 2014-a). Rice
bran is the major by-product generated during the milling process
(Kubglomsong and Threerakulkait, 2014). Brown rice is results from
dehusking of raw rice and brown rice is covered by bran layers which
namely, pericarp, testa and aleurone layers. Bran is obtained by de-branning
or polishing process and constitutes 5-10% of brown rice. It’s mainly
composed of protein, fiber, oil, vitamins, minerals and starch. Bran comes
from endosperm during polishing (Al-Okbi et al., 2014-a). It is also a good
source of antioxidants such as polyphenols, tocopherols, tocotrienols and -
oryzanol which help in preventing the oxidative damage of body tissues and
Deoxyribonucleic acid (DNA). Many studies reported that rice bran has
cholesterol lowering properties, cardiovascular health benefits and anti tumor
activity (Tuncel et al., 2014).
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Rice bran contains 12-22% oil by weight (Sharif et al., 2014). Crude
rice bran oil is rich in unsaturated linoleic and oleic fatty acids and bioactive
compounds such as y-oryzanol, phytosterols, tocopherols, and tocotrienols
(Friedman, 2013). In addition to nutritious components and health benefits
of rice bran oil, some properties such as good stability, appealing flavour and
long fry life, provide the rice bran oil in shortening (Liang et al., 2014).
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Over the past decades, the amount of dietary fructose consumption
per capita has been dramatically increased mainly from high intake of sucrose
and high fructose corn syrup, a common sweetener used in the food industry.
A high flux of fructose to the liver, which is the main organ capable of
metabolizing this simple carbohydrate, perturbs glucose metabolism and
glucose uptake pathways. This leads to a significantly enhanced rate of de
novo lipogenesis and triacylglycerol (TAG) synthesis, driven by the high flux
of glycerol and acyl portions of TAG molecules from fructose catabolism.
These metabolic disturbances appear to underlie the induction of insulin
resistance commonly observed with high fructose feeding in both humans
and animal models. Fructose induced insulin resistant states are commonly
characterized by a profound metabolic dyslipidemia, which appears to result

from hepatic and intestinal overproduction of atherogenic lipoprotein




