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ABSTRACT 
 
 Introduction: the role of plants in reducing blood fats and thus reduces the risk of heart - Coronary known 
disease. The main aim of this study pistachio and ginger juice mixed effects on blood factors and atherosclerosis 
in adult rabbits. Methods: 30 adult female rabbits produced 5 to 6 equal groups: control, sham 1, sham 2 and 
treatments 1, 2 and 3 respectively. No controlled substances were kept in standard conditions for control group. 
Corn oil sham 1 and group 2 sham received the same amount of cholesterol. Pistachio extract 1000 mg / kg body 
weight  treatment group 1 and ginger extract at a dose of  2000 mg / kg body weight treatment group 2 rabbits 
and pistachio extract along with ginger and 1 g Cholesterol and 1 ml/ kg corn oil gavage was given to the 
treatment group 3. Studies on blood factors and body weight changes were significant at the level of the data by 
ANOVA test (P <0.01) was determined by using SPSS version 15. Results: The results of the study showed that 
in control group 2, total cholesterol, triglycerides, LDL and HDL were found to be significantly increased (P 
<0.01). In groups 1 and HDL cholesterol showed a significant increase compared to the control group(P <0.01). 
HDL level increased significantly in  treatmental groups 2 and 3 compared to the control group was observed. 
Weight of laboratory animals in treatmental groups 2 and 3, sham 1 and 2 showed a significant decrease 
compared to the control group (P <0.01). Conclusion: The results show that pistachios and ginger extract 
improves symptoms of atherosclerosis in hypercholesterolemic rabbits are effective. 
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Introduction 
 
 Today, the use of synthetic fats and chemical 
drugs such as Lovastatin, Clofibrate, Gemfibrozil, 
nicotinic acid and is widely prevalent in 
industrialized societies and is urbanized. Besides the 
high cost of these medications the patient is imposed, 
some of them have many negative side effects. This 
makes today special attention to medicinal plants. 
The use of medicinal plants and its products in Iran 
and other countries have a history and the chemical 
composition of the drug product with the relative 
efficacy and side effects are minimal. The role of 
plants in reducing blood fats and thus reduces the 
risk of heart - Coronary known disease [1]. Tree 
Pistacia veral, are owned Rutalea and Anacardiaceae. 
Genus Pistacia of the year in 1753 was named by 
Linnaeus Karen Noon. This genus, with 11 species, 
all of which they themselves produce turpentine. 

Plants such as trees and shrubs are dark [2, 3]. 
Pistachios contain 59 percent fat component, which 
includes the 6/9 percent palmitic acid, 3/1 percent 
Palmytyvlyyk acid, 1/3% of stearic acid, 69% oleic 
acid and 17% is Bynvlyyk [4]. Pistachio extracts 
including cyclohexane, which is the main ingredient 
of b-Sytvstrvl, sequlene, oleic acid, palmitic acid and 
other nut extract, Metalonic acid has antioxidant 
effects that are dull because there is little Gallic and 
Kanchyn that is a mild antioxidant effects that reduce 
serum cholesterol levels and reduced aortic stiffness 
and prevent platelet aggregation and reduce blood 
pressure is small [5]. Omidi et al (1386) The effects 
of turpentine powder on phosphate phosphatidate 
hydrolase enzyme activities and lipid profiles were 
studied in rats. The results showed that the pistachio 
nut consumption is reduced liver triglycerides [6]. 
The scientific name Zingiber officinale Ginger 
contains compounds such as 3/2% protein, 9/0% fat, 
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2/1% minerals, 4/2% fiber and 3/2% is 
carbohydrates. Minerals contained in ginger, iron, 
calcium and phosphorus. It also contains vitamins 
such as niacin, vitamin C and E, thiamin and 
riboflavin is [7]. Ginger is also more therapeutic 
value because of its combination of spices, pungent 
and acrid taste the ginger and Shvgayvl that it has 
caused them. The chemical compounds in ginger 
plant, potassium oxalate specified. In addition, an 
oily resin called Znjrvn number is Jynjryn. Fresh 
Ginger rhizome of the ginger as main active 
compounds have been identified that 6 - ginger, (5-
hydroxy-1 - 4 - hydroxyl-3 - methoxyphenyl), the 
most abundant element in the collection is a ginger. 
Powdered rhizome contains 6-3 percent fat oils, +9% 
proteins, 70-60% carbohydrates, 3-8 percent crude 
fiber; ash contains about 8 percent, from 12 to 9% 
water, 2 to 3 percent oils. The volatile oils in ginger 
rhizomes are: Kamfn, D beta - Flandrn, Krkvmn, 
Syfyvl, Trpynyvl, Trfn, Bvrnyvl, Zhraynvl, 
limonene, linalool, alpha - Zynjybrn (70 to 30%), 
beta - Flandrn sesquiterpene (20 - 15%), beta - 
Byzabvn (15 to 10%). Ginger powder (Shvgayvl) a 
hydrated product of the spicy taste of ginger is ginger 
and caustic causes [8, 9]. Atherosclerosis is a 
complex process that cannot be found because it is a 
major risk factor and multiple factors are involved 
with each other [10]. The major risk factors can be 
dyslipidemia, events glycation and oxidative shock 
events that will increase cited [11, 12, 13]. Since 
atherosclerosis is considered an inflammatory 
disease, inflammation and the factors affecting it are 
also potential risk factors [14, 15]. Control of these 
risk factors is important in the prevention of 
atherosclerosis and today, the use of medicinal plants 
has been used to control risk factors [16]. Myocardial 
infarction and cerebral atherosclerosis is responsible 
for most cases in the United States and Western 
Europe [17]. Thus the importance of medicinal plants 
and their beneficial effects on cardiovascular disease, 
Since research has also compared the effects of wild 
pistachio and ginger juice mixture has been done on 
changes in blood factors LDL, HDL, and triglyceride 
and cholesterol. The main objective of this study was 
to investigate the effect of different doses of 
pistachios and ginger extract and compare their 
effects on the aforementioned factors and the risk of 
cardiovascular disease is reduced in 
hypercholesterolemic rabbits. 
 
Methods: 
 
 In all of the research ethics of working with 
laboratory animals has been observed. A Wistar adult 
female New Zealand White rabbit weighing 
approximately 30 129 ± 2000 g from the center of 
Animal Breeding and maintenance of medical school 
was purchased. One week before the start of the 
experiment the animals were given a grace period to 
get used to the new circumstances after the test 

period began. An animal in experimental conditions, 
including temperature, 2 ± 22 ° C and 12 h light and 
12 h dark cycle was used. Rodents used in food 
animals and food and water were free. Turnip extract 
the lethal dose was determined. LD50 dose was 
determined by the method that this is based on 
previous studies, a certain amount of rabbits died 
within half an LD50 was Based on the above doses 
were determined. In the present experiment, the same 
lethal dose of 800 mg kg body weight was measured 
in laboratory animals. 
 For the extraction of pistachio and ginger 
separately using an electric grinder to powder and 
Sox let extraction method we use, in this way, for 
every 10 grams of nuts or ginger powder, 200 ml of 
the solvent containing water and ethanol is added to 
make. And throw in a sox let apparatus and the 
solvent to extract Rota vapor are separated or we 
have the solution for 48 hours at room temperature 
and put in place and the solution is stirred several 
times a day until all soluble material is dissolved in 
water and alcohol. Then the solution is filtered and 
the filtrate fluid about a week in a lab environment 
and in the temperature range 30 to 35 ° C to 
evaporate the water and alcohol and highly 
concentrated liquid is extracted and stored in the 
fridge, then the solution [18]. The mice were 
randomly divided into 6 groups of 5 and imposed 
conditions on these five groups are as follows: 
 Control group: normal diet, no matter 
Sham group 1: day 1 ml of corn oil (vehicle-
cholesterol) was given as gavage. 
Sham group 2:  1 g/ kg daily according to any of 
cholesterol in rabbits given gavage . 
 Treatment group 1: 1 gram per kg of body 
weight per day of cholesterol, and pistachio extract 
1000 mg kg was given as gavage.  
Treatment group 2: one gram per kilogram of body 
weight of cholesterol, ginger extract, at a dose of 
2000 mg per kg of body weight was given as gavage. 
Group 3: one gram per kilogram of body weight of 
cholesterol, 1000 mg kg pistachio extracts and ginger 
extract at a dose of 2000 mg per kg of body weight 
was given as gavage. 
 At the end of the period, all groups of rabbits 
were weighed after anesthesia, directly into the heart, 
where blood samples were taken and serum was 
separated. The factors related to changes in HDL, 
LDL, triglycerides and total cholesterol were 
measured. To compare the effects of pistachios and 
ginger extract, statistical analysis of ANOVA 
followed by Turkey's post hoc test was performed 
using SPSS software and significance level (P <0.01) 
were selected. The results of the statistical analysis 
results are shown in chart to Excel. 
 
Results: 
 
 Measurement results show that the TC sham 1 
and sham 2 had a significantly increased compared 
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with control requirements. Also, treatmental group 1 
than in sham1 also showed a significant increase 

(Fig1) (P <0.01). 

 

 
 
Fig. 1: Comparison of different  groups from the viewpoint  TC (P <0.01).  
 
 The results of the measurements show that the 
concentration of triglycerides, only sham 2 had a 
significant increase compared to the control group 

and the other groups did not change significantly 
(Fig. 2) (P <0.01). 

 

 
 
Fig. 2: Comparison of different groups from the viewpoint TG (P <0.01).  
 
 Measurement results show that HDL in 
treatmental groups 1, 2 and 3, and also sham 2 
significant increase compared to control has been 

observed in the treatmental groups 1, 2 and 3 than in 
sham 1 showed a significant increase (Fig. 3 ) (P 
<0.01).

 

 
 
Fig. 3: Comparison of different groups from the viewpoint HDL(P <0.01).  
 
 The results of measuring LDL concentrations 
significantly increased in sham 2 compared to control 
group was observed. Also treatmental groups 1, 2 

and 3, a significant decrease was noted in the sham 2 
(Fig. 4) (P <0.01). 
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Fig. 4: Comparison of different groups from the viewpoint  LDL (P <0.01).  
 
 According to the results of measuring the weight 
of the animal was the treatmental group 1 compared 
with the control group did not show significant 

increase but other treatmental groups and both sham 
groups showed a significant decrease compared to 
controls (Fig. 5) (P <0.01). 

 

 
 
Fig. 5: comparison of different grooups from the view point body weight (P<0.01). 
 
Discussion: 
 
 In an experimental study in groups 2 and 3, 
saw 1 and 2, a significant decrease in the weight of 
laboratory animals is the diagram (5). According to 
previous research stated that the weight change was 
not significant after the effect of pistachio extract a 
slight increase has been seen [19], which is 
consistent with current research. The investigation 
also stated that with the increase of cholesterol in the 
body's satiety center in the hypothalamus is 
stimulated by various substances and enzymes [20, 
21]. Since the two groups in the study of cholesterol, 
triglycerides and LDL has increased significantly 
reducing weight is reasonable. The effect of ginger 
on some cardiovascular risk factors in obese men 
expressed that the use of ginger to reduce weight is 
by using resistance exercises [22], which is 
consistent with current research. Where it appears to 
reduce lipid extracts of ginger and pistachio are the 
logical that reduce body weight but also affecting 
conditions such as keeping animals and gavage 
experiments in animals have not found ineffective. In 
the present study, the concentrations of total 

cholesterol in group 1 than in the control group 
showed a significant increase, HDL concentration in 
the experimental group 1 is significantly increased 
compared to control. According to past research, the 
proven fact that oxidative stress plays an important 
role in atherosclerotic disease and degenerative 
diseases associated with the aging [23, 24]. 
Consequently, the use of antioxidant supplements in 
the diet to help the poor can help the body against 
damage caused by oxidative stress potential. In 
recent decades, researchers’ extraction of natural 
antioxidants such as flavonoids and polyphenolic 
compounds are very interested and stated that these 
compounds can be used as street cleaners’ free 
radicals [25]. Research has shown that pistachios 
plant in the family Anacardiaceae that is used in 
different parts and have different biological activities 
such as anti-oxidant, anti-microbial and anti-
inflammatory effects are mainly due to flavonoids 
and other phenolic components it is [26-32]. Another 
study presented at the nut is a rich source of phenolic 
compounds with antioxidant properties, is high [33, 
34]. The researchers expressed the same plant 
extracts containing flavonoids are pistachio thistle-
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like plants have a positive impact on the 
improvement of several diseases, including improved 
blood fat [35, 36, 37]. As was stated nuts also contain 
flavonoids, which is plant with thistle extract has the 
same effect. In another study in which the effects of 
pistachios on atherosclerosis in hypercholesterolemic 
rabbits have stated that the pistachio extract is 
increasing HDL [38]. The research also stated that 
pistachios contain a flavonoid called catechin 
polyphenols that have a particular strong antioxidant 
activity [39]. Other studies have also been expressed 
about the pistachio extract is a very slight increase in 
total cholesterol [38], which is consistent with 
current research. Research on Pistachios contain 59% 
fat, 6/9 percent palmitic acid, 3/1 percent palmitic 
acid, 1/3% of stearic acid, 69% oleic acid and 17% 
linoleic acid [40]. That can cause cholesterol to 
increase partly attributed to the fact that any nut up a 
bit with saturated fatty acids also. According to what 
was mentioned it can be stated that the nut is useful 
for improving symptoms of cardiovascular disease. 
In the present study, HDL cholesterol was 
significantly higher in group 2 than in the control 
group. LDL cholesterol concentrations in group 2 
than in group 2 had significantly lower. The research 
indicated that most effects like reduced fat or sugar, 
ginger and anticancer activities of this plant, 
particularly the mechanisms modulating the 
inflammatory process takes place [41]. In line with 
several reports have shown anti-inflammatory effects 
of this plant, the active ingredient in plants like 
ginger, Shogoal and curcumin inhibit the production 
of prostaglandins and nitric oxide, as well as the 
ability and IL are involved in inflammation [42]. 
However, the previous studies have indicated that 
atherosclerosis is an inflammatory process [43]. In 
research conducted in the past stated that the effect of 
ginger in reducing triglyceride levels was even 
stronger than the Glamyd drug Glibenclamide [44]. 
Ginger also stated that the lower blood LDL 
concentration has been successful [44]. Ginger also 
has been an increase in HDL [44], which is 
consistent with current research. Reduce LDL 
Bhandari results are similar to control group 2 [44, 
46]. According to previous research stated that 
ginger may reduce triglyceride concentrations that 
the effect of this action on the glucose enters the 
Krebs cycle does [45, 46]. On the other hand, 
anything that can reduce the synthesis of 
triglycerides also reduces LDL synthesis [44]. In the 
present study the changes in triglycerides in group 2 
than in group 2 were not significant. HDL 
concentrations were also expressed in relation to the 
past is injections of ginger juice increases HDL [46], 
which is consistent with current research. In the past, 
stated that the reduction in HDL levels the risk of 
heart disease - a vascular 5/1 to increase [47]. Thus, 
the increase in group 2 compared with the control 
group, the study is useful. According to the results of 
research that has been done in the past, it can be 

stated that Ginger can reduce the risk of heart disease 
and as stated by the effect of the active ingredients 
like ginger and Shogoal does. This is a significant 
increase in HDL levels with all three groups that 
most of this increase can be seen in the experimental 
group 2, this indicates a positive effect of ginger 
extract is nuts. Cholesterol levels increased 
significantly in group 1 than in the control group 
shows while the third group is not a significant 
change in the total cholesterol and in group 3 than in 
group 1 had a decrease of meaningless. LDL level 
was also significantly lower in group 2 than in group 
3 has shown; this is lower than in groups 1 and 2 at 
the higher level. So we can say whatever saying that 
that the use of extract of ginger nuts and properties 
are effective in improving symptoms of 
atherosclerosis, as is clear ginger juice is effective in 
reducing the risk of atherosclerosis.  
 
Conclusions: 
 
 According to the studies done and the 
antioxidant properties of ginger juice and ingredients 
like ginger and Shogoal and polyunsaturated fatty 
acids found in nuts and extract the juice increases 
HDL cholesterol in this study consist two group, We 
can conclude by saying that the atherosclerosis has a 
beneficial effect in reducing the effects of pistachios 
and ginger, but ginger is somewhat more effective 
than pistachios. 
 
References 
 
1. Omidi, H., H. Omidi, HA. Naghdibadi, 2007.  

Effects of turpentine powder on the enzyme 
activity of phosphatidate phosphohydrolase and 
lipids profile in rats. Journal of Medicinal Plants, 
7(2): 70-78. 

2. Panahi, B., 2001. Pistachio Guide (planting and 
harvest. Publication agriculture, pp: 20-42. 

3. Abrishami, MH., 1985. Historical understanding 
of pistachios. First published in Tehran, 
Agricultural Bank Publications, Office of 
Statistics and Economic Studies, pp: 786. 

4. Saeb, M., S. Nazifi, M. Sabet, H. Nazem and et 
al., 2009. Effect of dietary wild pistachio oil on 
serum thyroid hormones, lipids and leptin in rats 
with thyroiditis with experimental work. Journal 
of Gorgan University of Medical Sciences, 11 
(4): 8- 15. 

5. Marinou, K., K. Georgopulou, G. Agrogiannis, 
T.L. karatzas, D. Liopouios,  A. Papalois,  et 
al.,2010. Differential effect of pistaciavera 
extracts on experi mental atherosis in the rabbit 
animal. Lipids in health and Pisease, 9(73): 1-9. 

6. Lambert, E., 1996. The encyclppedia herbs 
spices and flanoaris. The complete Proctical 
guide for cooks, pp: 108. 

7. Govindarajan, VS., 1982. Ginger-chemistry, 
Technology and Quality evaluation;parts 



2807 
Adv. Environ. Biol., 6(10): 2802-2808, 2012 
 

 

1&2,CRC critical Reviewin. food science  and 
Nutrition, 17(1): 1-9, 17(3): 189-258. 

8. Awang Dvc., 1992. Ginger, cpjrpc., 309. 
9. Mustafa, T., Kc. Snvastava, KB. Jeusen, 1993. 

Drag development report,  pharmocology of 
ginger, zingiber officinal. j  Drag development, 
6: 25-39. 

10. Keaneyt, J., 2000. Atherosclerosis:  from  lesion 
formation  to plaque  activation  and  endothelial 
dysfunction. Mol  Aspects  Med., 21: 99-166. 

11. Katsuyuki, N., N. Takamitsu, T. Akira, 2006. 
The oxidative  modification  hypothesis of 
atherosclerosis:  The  comparison  of  
atherogenic effects    on   oxidized    LDL    and    
remnant lipoproteins  in  plasma.  Clinica  
Chimica  Acta., 367: 36-47. 

12. Clermont, P., M. Creager, D. Lorsordo, k. 
Gregory, V. Dzau, 2005. Atherosclerosis: recent  
discoveries and  novel  hypoyheses.  Circulation, 
112: 3348-3353. 

13. Maurizio, A., G. Ulisse, A. Pierfrancesco, F. 
Massimiliano, F. Anna, N. Cristina, 2006. 
Plasma levels  of  oxidized-low-density  
lipoproteins  are higher  in  patients  with  
unstable  angina  and correlated  with  
angiographic  coronary  complex plaques. 
Atherosclerosis, 185: 114-120. 

14. Yasuaki,  D.,  T. Hiroyuki,  S. Koichi, U. Ryuzo, 
2007. Association among C-reactive protein, 
oxidative stress,  and  traditional  risk  factors  in  
healthy Japanese  subjects. Intern  J  Cardiology, 
115: 63-66. 

15. Fuster, V., R. Alexander, R. Rourke, 2005. 
Hurst’s  the heart,  11 th   edition.  New  York:  
Mc  Graw-Hill, 153-158. 

16. Kasper, D., E. Braunwald,  A. Fauci,  S. Hauser, 
D. Lonso, J. Lameson, 2005. Haerrison's  
principles  of internal  medicine, 6th edition.  
New  York:  Mc Graw-Hill, 68- 95. 

17. Safayhi,  H.,  T. Mack, J. Sabieral, 1992. 
Boswellia  acids:  novel,  specific  non  redox  
inhibitors  of  5  –  lipoxygenase .  J Pharmac 
Exp Ther., 261: 1143-1146. 

18. Samsam shariat H., F. Moatar, 2005. Herbs and 
natural remedies to traditional Darvpzshky 
(Materia Medica). Ruzbihan Publishing, Printing 
quarter, 1-30. 

19. Katerina, AM., G. Katerina, A. George, K. 
Theodore, et al., 2010. Differential effect of 
Pistacia vera extracts on experimental 
atherosclerosis in the rabbit animal model: an 
experimental study. Biomed central, 9: 73. 

20. Christosis, S., M. Montzoros, 1999. The role of 
leptin in human obesity diseases. Ann inter Med, 
130: 671- 680. 

21.  Yasuaki, D., T. Hiroyuki, S. Koichi, U. Ryuzo, 
2007. Association among C-reactive protein, 
oxidative stress,  and  traditional  risk  factors  in  
healthy Japanese subjects.  Intern  J  Cardiology, 
115: 63-66. 

22. Atashak, S., M. Piri, A. Jaafari, MA. 
Azarbayejani, 2010. Effects of Resistance 
Training and Ginger reactive protein - c and 
some risk factors for heart disease - CVD in 
obese men. Physiology and Pharmacology, 14 
(3): 313- 323. 

23. Aviram, M., 2000. Review of human studies on 
oxidative damage and antioxidant protection 
related to cardiovascular diseases. Free Rad. 
Res., 33: 85-97. 

24. Halliwell, B., 1994. Free  radicals,  antioxidants,  
and human disease: Curiosity, cause, or  
consequence. Lancet., 344: 721-724. 

25. Jadhav, SJ., SS. Nimbalkar, AD. Kulkarni,  DL. 
Madhavi, 1995. Lipid oxidation in biological 
and food systems. In: Madhavi AD, Salunkhe 
DK. (eds.) Food Antioxidants: Toxicological 
Aspects of Food Antioxidant. Marcel Dekker, 
New York, 5-56. 

26. Hosseinzadeh, H., E. Behravan, MM. Soleimani, 
2011. Antinociceptive and   Anti-inflammatory 
Effects of Pistacia vera Leaf Extract in Mice. 
Iranian J. Pharm. Res., 10: 821-825.  

27. Hamdan,  II., FU. Afifi, 2004. Studies  on  the  
in-vitro and  in-vivo hypoglycemic activities  of  
some medicinal plants used in treatment of  
diabetes in Jordanian traditional medicine. J 
Ethnopharmacol, 93: 117-121.  

28. Pascual-Villalobos, MJ., A. Robledo, 1998. 
Screening for anti-insect activity in 
Mediterranean plants. Ind. Crops Prod., 8: 183-
194.  

29. Souri, E., G. Amin, A. Dehmobed-Sharifabadi, 
A. Nazifi, H. Farsam, 2004. Antioxidative 
Activity of  Sixty Plants from Iran. Iranian J. 
Pharm. Res., 3: 55-59.  

30. Giner-Larza, EM., S. Manez, RM. Giner-Pons,  
M. Carmen Recio, JL. Rios, 2000. On the anti-
inflammatory and anti-phospholipase A2 activity 
of extracts from  lanostane-rich  species.  J. 
Ethnopharmacol, 73: 61-69. 

31. Dedoussis, GVZ., AC. Kaliora, S. Psarras, A. 
Chiou, A. Mylona, NG. Papadopoulos, NK. 
Andrikopoulos, 2004. Antiatherogenic  effect  of  
Pistacia  lentiscus  via GSH restoration and 
downregulation of CD36 mRNA expression. 
Atherosclerosis, 174: 293-303.  

32. Demo, A., C. Petrakis, P. Kefalas, D. Boskou, 
1998. Nutrient  antioxidants in  some  herbs  and 
Mediterranean plant leaves. Food Res. Int., 31: 
351-354.  

33. Halvorsen, BL., MH. Carlsen, KM. Phillips, SK. 
Bohn, K. Holte, DR. Jacobs, R. Blomhoff, 2006. 
Content of redox-active compounds (ie, 
antioxidants) in foods consumed in the United 
States. Am.J. Clin. Nutr., 84: 95-135. 

34. Tomaino, A., M. Martorana, T. Arcoraci, T. 
Moteleone, C. Giovinazzo, A. Saija, 2010. 
Antioxidant activity and phenolic profile of 



2808 
Adv. Environ. Biol., 6(10): 2802-2808, 2012 
 

 

pistachio (Pistacia vera L., variety Bronte) seeds 
and skins. Biochimie, 2010; 92: 1115-1122. 

35. Schonfeld, JV., B. Weisbrod and MK. Muller,  
Silibinin, 1997. a plant  extract  with  antioxidant 
and membrane stabilizing properties, protects 
exocrine pancreas from  cyclosporin  toxicity.  
CMLS, 53: 917- 920. 

36. Svagera, Z.,  N. Skottova,  P. Vana,  R. Vecera,  
K. Urbanek, M. Belejova, P. Kosina, V. 
Simanek, 2003. Plasma  lipoproteins  in  
transport of silibinin, an antioxidant 
flavonolignan from Silybum marianum. 
Phytother. Res., 17: 524-530. 

37. Skottova, N., V. Krecman and V. Simanek, 
1999. Activities of silymarin and its 
flavonolignans upon  low   density   lipoprotein   
oxidizability in vitro. Phytother. Res., 13: 535-7. 

38. Katerina, AM., G. Katerina, A. George, K. 
Theodore, et al., 2010. Differential effect of 
Pistacia vera extracts on experimental 
atherosclerosis in the rabbit animal model: an 
experimental study. Biomed central, 9: 73. 

39. Zhao, J., Y. Sharma, R. Agarwal, 1992. 
Significant inhibition by the flavonoid 
antioxidant silymarin against 12-O-
tetradecanoylphorbol 13-acetate caused 
modulation of antioxidant and inflammatory 
enzymes, and cyclooxygenase 2 and interleukin-
1alpha expression in SENCAR mouse 
epidermis: implications in the prevention of 
stage I tumor promotion. Mol Carcinog, 
26(4):321-33. 

40. Safarzade, A., 2001. Mastic oil used in animal 
feed for poultry and food value. Second National 
Conference on luggage, Shiraz, pp: 64. 

41. Chribasik, S., S. Pollak, A. Black, 2001. Willow 
bark extract, a  useful  alternative  for  the  
treatment  of  osteoarthritis:  comment  on the  
editorial by Marcus and Suarez-Almazor.  
Arthrities  Rheum, 44: 2461-2462.  

42. Ojewole, JA., 2006. Analgesic, 
antiinflammatory  and hypoglycaemic  effects  
of  ethanol  extract  of  Zingiber  officinale 
(Roscoe) rhizomes (Zingiberaceae) in mice and 
rats. Phytother Res., 20: 764-772. 

43. Faggiotto, A., R. Ross, L. Harker, 1994. Studies 
of hypercholesterolemia in the nonhuman 
primate, In: changes that lead to fatty streak 
formation. Arteriosclerosis, 4: 323-340.  

44. Shirdel Z., R. Mirbadal, H. Madani, 2009. The 
effect of anti-diabetic and anti-lipidemic ginger 
with alloxan monohydrate and comparison with 
drug glibenclamide in rats. Journal of Diabetes 
and Lipid Disorders, 9(1): 7-15. 

45. Akhani, SP., SL. Vishwakarma, RK. Goyal, 
2004. Antidiabetic activity of Zigiber officinale 
in STZ-induced diabetic rats. J Pharm 
Pharmacol, 56(10):101-5. 

46. Bhandari, V., R. Kanijia, KK. Pillai, 2005. 
Effect of ethanilic extract of Zingiber officinale 
on dyslipidemia in diabetic rats. J 
Ethnopharmacol, 97(2): 227-30. 

47. Qian, DS., ZS. Liu, 2005. Pharmacologic studies 
of antimotion sickness action  of  ginger.  Chung 
Kuo Chih, 12(2): 95-98. 

 
 
 
 
 


