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 Introduction: Fatty liver is spectrum of clinical and pathological states of liver that is 
characterized by fat deposition in the liver of patients who do not have a history of 
alcoholism. Dietary fiber due to its useful physiological and metabolic effects has been 
considered in recent years.  Based on the above, the main purpose of this study is to 
investigate the protective effects of barley extract on liver enzymes changes in rats fed 
with high-fat diet. In this study, 30 female Wistar rats, weighing approximately 300 ± 
20 gr were purchased from the Animal House of Jahrom city. Then they were divided 
into 3 groups with 10 rats per each replicate including control group (no materials 
received), testifier group (1% by weight of food consumed cholesterol), experimental 1 
(daily 1% by weight of food consumed cholesterol and barely extract with dose of 125 
mg/kg of BW).  At the end of the experiment, the animals were bled and enzyme 
changes in ALT, AST, and alkaline phosphatase were measured. Concentration of 
enzyme AST had significant decrease in experimental group receiving barley compared 
to the group receiving cholesterol. Enzyme ALT had significant decrease in the 
experimental group receiving barley compared to the group receiving cholesterol. 
According to the above, it was determined that the use of barley extracts has improving 
effects in reducing the risk of fatty liver disease.  
 
 

© 2013 AENSI Publisher All rights reserved. 
To Cite This Article: S.A. Hosseini, E. Talebi and Y. Taheri., Investigation on Barely Extract Effect on ALK, AST and ALT Enzymes in 
Rat Liver. Adv. Environ. Biol., 7(14), 4843-4847, 2013 

 
INTRODUCTION 

 
 Fatty liver is spectrum of clinical and pathological states of liver that is characterized by fat deposition in 
the liver of patients who do not have a history of alcoholism [1]. For treatment of fatty liver disease there are 
several approaches, the most basic of which is weight loss.  Most patients with this disease are obese or 
overweight and so weight control is essential to reduce the incidence of this disease [2]. One of the problems 
with weight management and body weight is nonconformity to low calorie diet due to lack of appetite control 
that leads to improper adherence to low calorie diet and even premature. Dietary fiber, due to its useful 
physiological and metabolic effects, has been considered in recent years and its importance in reducing fat and 
blood sugar, reducing the risk of colon cancers and digestive system and obesity is well known [3]. Food fiber is 
divided into soluble fiber and insoluble fiber, both of which are necessary for a healthy diet [4]. From the long 
time ago, barley flour and bran have been used in cereals or bakery products, which affect fats and sugars [5,6]. 
The scientific name of Barley is Hordeum Vulgare. The life cycle of the plant is about one year and it is 
mentioned as the grass family (millet). Barley cultivation probably began in Ethiopia and Southeast Asia [7,8]. 
Barley is a wonderful cereal grain that was used by ancient civilizations as a food for humans and animals, as 
well as to make alcoholic beverages. Barley's real origin is still unknown; however, many researchers believe 
the origin of this plant is from the Zagros Mountains in the west of Iran, Southern Anatolia and Palestine [9,10].  
 Barley is a rich source of magnesium, a mineral that acts as a co-factor for more than 300 enzymes, 
including enzymes involved in the body's use of glucose and insulin secretion. It is also a very good source of 
fibers and selenium and a good source of phosphorus and copper. In addition barley water has been used for 
various medicinal purposes. Barley played an important role in ancient Greek culture as an important food for 
athletes, who attributed much of their strength to their barley-containing training diets. Barley grain with high 
fiber content and low glycemic index, soluble fibers such as beta-glucan and high content of chromium and 
magnesium is proper for the prevention and treatment of diabetes and blood lipid changes [11-14]. Barley has 
protease, thus it helps prevent cancer [15]. In investigating applications of beta-glucan as a nutritional material 
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and medicinal treatment, determined that beta-glucan and its other compounds have numerous nutritional and 
medicinal applications. But the function of these compounds is dependent on their molecular structure. These 
molecules have anti-tumor effects and are able to strengthen the immune system [16]. Therefore, the effect of 
barley extract on the some liver enzymes was not fully investigated. So the aim of the present study is to 
investigate the effect of barley extract on the ALK, AST and ALT changes of liver in adult rats. 
 

MATERIALS AND METHODS 
 
 This study was conducted as a completely randomized design. All ethics regarding laboratory animals have 
been followed. 30 adult female Wistar rats weighing 300±20% and age of 100-120 days were provided from 
Jahrom research center. The rats were placed in the Animal House of Jahrom branch, Islamic Azad University 
for 21 days under laboratory conditions including a temperature of 21 ± 2 °C and a cycle of 12 hours light and 
12 hours dark. Rats were given standard food (Pellet), water with special glass bottles were given to them. 
Cages were disinfected thrice a week using 70% alcohol. To prepare the extract, barley was purchased from the 
market and then fine milled and completely powdered. To prepare the aqueous extracts, a distiller device was 
used in water. 100 grams of barley seed and oats were separately dissolved in 1000 ml of distilled water. Then, 
at 30-40 ° C for two hours this was heated and the extract was separated by filtration. Residue trash on the filter 
was dried in an oven and the amount of dissolved powder was determined. The extra water of the solution was 
concentrated and in dark containers using a rotary device and maintained for the next test [17]. The method of 
prepared meal containing cholesterol is the first rat’s standard food powdered by milling. 10 kilograms of 
powder was weighed and mixed with 100 gr of cholesterol. The resulting powder became dough by mixing with 
water and then drying in the sun.   
Each group consisted of 10 adult female rats: 
Control group:  Received no material and normal diet.  
Cholesterol group: High-fat diet (1% weight of cholesterol consumed food). 
Experimental group 1: Daily 1% weight of cholesterol consumed food and also barley extract with dose of 125 
mg per kg of body weight was injected intraperitoneally.  
 After a 21 day period, all groups of rats were anesthetized by ether and blood samples were collected from 
their heart by 5 ml syringe and, after separating blood serum, concentration of ALT, AST and ALP were 
measured in the laboratory of the Jahron Medical Science University. One-way ANOVA for comparison 
between treatments (ANOVA) followed by t-test and Duncan test in level of 5 percent (P<0.05). Data analysis 
and statistical testing was performed using SPSS, version 18.  
 
Results: 
 The results showed that the concentration of enzyme OT significantly decreased in the experimental group 
that received barley extract compared to the cholesterol group (P<0.05) (Figure 1).  
 

 
 
Fig. 1: Effect of Barely extract on AST using different treatment groups.  
 
 Concentration of enzyme ALT exhibited significantly decrease in the experimental group compared to the 
cholesterol group (P<0.05) (Figure 2).  
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Fig. 2: Effect of Barely extract on ALT using different treatment groups. 
 
 Concentration of Alkaline phosphatase levels in the experimental group that receiving barley extract 
compared to the cholesterol group was low level (P<0.05) (Figure 3).  
 

 
Fig. 3: Effect of Barely extract on ALK using different treatment groups. 
 
 The columns with a common script are not significant; columns without a common script are significant.  
 
Discussion and conclusion: 
 The liver is the most crucial body structure responsible for the metabolism of many materials [18]. 
Hepatocytes are complex metabolic liver cells that contain large amounts of enzymes. These enzymes due to 
liver damage leak into the plasma and can be useful for the detection and determination of liver damage. AST is 
a microsomal enzyme that is found in large amounts in the liver and with destructive liver tissue, is released in 
the blood in large amounts [19]. ALT is a liver-specific enzyme that exists in the cytosol and, as an indicator of 
liver cells is determined, and is a more sensitive and specific criteria for liver cell damage [20]. Alkaline 
phosphatase exists in most tissues and increases as a result of liver disease. However, depending on the type of 
liver disease the increasing amounts of this enzyme are different [21]. Both enzymes AST and ALT are special 
liver enzymes that, in addition to being more sensitive to liver toxicity and histopathologic changes compared to 
other enzymes are measurable in less time [22]. In most cases, fatty liver disease is asymptomatic and elevated 
liver enzymes such as AST are found via blood test and when one wants to check the periodic health or other 
causes abdominal ultrasound is performed, the disease is discovered by accident [23]. Researchers demonstrated 
that the methanol extract of barley seed due to phenolic compounds is effective in the treatment of liver 
disorders, and also increases hepatic glutathione levels of the liver, lipid peroxidation of the liver and 
biochemical parameters of liver which  is effective and has a protective effect during Lipid peroxidation due to 
the consumption of some drugs [24]. The reports stated that antioxidants have recovery effects on liver tissue 
[25]. So far, no research has been done regarding the effect of barley extract on liver enzymes. As stated, barley 
extract has beta-glucan, a substance capable of causing respiratory burst and neutrophil degranulation, and 
stimulating secreted cytokines from Phagocytic cells such as interleukin 1 and 6, and TNF-alpha [26]. As a 
result,   the immune system is strengthened. Research has also shown that in the immune activity of rats treated 
by beta-glucan, a single dose of beta-glucan prescribed intraperitoneally caused a significant increase in 
peroxidase activity and production of nitric oxide of peritoneal macrophages [27]. So in fatty liver disease it has 
a positive effect. The study about changes in liver enzymes reveals that in the group receiving barley extract, 
significant reduction in the concentration of enzymes AST and ALT was observed, indicating the positive 
effects of the extract.  Although elevated liver enzymes indicate damage, in this research reducing the extract 
indicates its positive effect. Alkaline phosphatase total Serum activity depends on the activity of various tissues 
generating this enzyme, specifically bone tissue, kidney, intestine and liver could be mentioned. The decrease in 
total alkaline phosphatase activity together with an increase of a isozymes and decrease of other isozymes. In 
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this study changes in  alkaline phosphatase  is not significant compared to the control group but compared to 
cholesterol group it has a significant decrease which can be attributed to the useful properties  of barley extract , 
so barley extract is not able to  affect  alkaline phosphatase serum changes. However, it is likely that the use of 
higher doses of the extract could have an effective impact on the concentration of the alkaline phosphatase.  
 
Conclusion: 
 According to the above, it is shown that the use of barley extract has improved effects on reducing the risk 
of fatty liver disease. It is likely that the above-mentioned extract due to the antioxidant properties and also the 
dietary fiber, applies these effects on liver. 
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