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Background: Metabolic syndrome is a risk factor for cardiovascular disease (CVD) and  type 2 diabetes. 

The most important strategy for the prevention and management of metabolic syndrome is lifestyle and 

nutritional changes. The aim of this review study was to survey the role of pistachio in metabolic 

syndrome.  

Materials and Methods: Web of Science databases and Google Scholar were searched using keywords 

pistachio, metabolic syndrome, and some related criteria of metabolic syndrome.  

Results: In this study, 15 articles were retrieve. These studies reported that pistachio has favourable 

nutrients such as unsaturated fatty acid, Phytochemical composition, phenolic compounds, vegetable 

protein, arginine, fiber, vitamins, antioxidants, and minerals. It has been shown that pistachio has an 

important role in reduction of metabolic syndrome and its risk factors such as abdominal obesity, visceral 

fat, hyperlipidemia, hypertension, and type 2 diabetes. Arginine and polyphenol compounds improve 

blood circulation. They suppress of appetite and reduce fat absorption. Arginine has vasodilator effects 

and folic acid is the main antiatherogenic factor and has a role in homocysteine metabolism. 

Conclusions: The study data suggest that pistachios promote a healthy metabolic profile, and reverse 

certain deleterious consequences of metabolic syndrome. The suggested dose of pistachios for decreasing 

metabolic syndrome and its risk factors is 30-100 g/daily. It seems that in order to obtain the maximum 

dose and a definitive conclusion, a cohort clinical trail is required  

Keywords: Pistachio, Metabolic Syndrome, Obesity, Hyperlipidemia, Hypertension, Glucose, Diabetes 

Mellitus. 

 

 

Introduction  

Metabolic syndrome (MetS) is associated with 

the increased risk of cardiovascular disease 

(CVD), kidney disease, and type 2 diabetes. The 

prevalence of metabolic syndrome and type 2 

diabetes are increasing in the world and in 

developing countries. In addition, 27% of 

American adults and 20-25 percent of the world 

population suffer from this syndrome (1). A 

study on the prevalence of metabolic syndrome 

among Iranian and French adolescents showed 

that the prevalence of this syndrome was higher 

in Iranian women than French women (55% vs. 

6.6%) and High-density lipoprotein (HDL) level 

was particularly lower in Iranian women 

compared to* French women (2). In the review 

by Barzin, the prevalence of MetS and its factors 

in the first phase compared to the third phase 

had increased from 13.2% to 16.4% (3). In a 

study in Shiraz, Iran, the prevalence of this 

syndrome increased by 15% with each decade of 

life (4). Hosseinpanah reported a four times 
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increase in the incidence of metabolic syndrome 

and abdominal obesity in phase III of his study 

(5). In the South East of Iran, 1.2% of the girls 

had central obesity and 2% had hypertension (6). 

Abdominal obesity in women and men in the 

same area was reported as 56.9% and 16.6%, 

respectively (7). In addition, the prevalence of 

this syndrome in girls living in Rafsanjan, Iran, 

was 3.9% (8). Evidence demonstrates the 

increasing trend of this syndrome in the world 

and Iran. It is predicted that by 2030 the global 

prevalence of diabetes will increase to 50% (9-

12). 

One of the most important factors in the 

incidence and prevalence of this syndrome is 

unhealthy eating habits and nutrition (13). It was 

recently reported that genetic factors also play a 

role in the incidence of this syndrome. Among 

the important genetic factors, genes regulating 

lipid metabolism have been studied the most. 

DNA methylation and histone modification can 

be noted as epigenetic factors involved in the 

pathogenesis of metabolic syndrome (14). Given 

the known effects of this syndrome on public 

health (13), its most basic treatments are 

lifestyle interventions and healthy diet changes. 

Therefore, it is necessary to study the possible 

preventive effects of food and diets (1, 15).  

Most studies have proven the role of certain 

foods, especially nuts, in the prevention of 

coronary heart diseases (CHD) and CVDs. The 

addition of nuts to the Mediterranean diet has 

shown positive and definitive results especially 

on blood lipids, cardiovascular problems, and 

central obesity. However, few studies have been 

conducted on risk factors of metabolic syndrome 

and type 2 diabetes (16, 17). Pistachio along 

with other nuts can resolve cardiovascular 

problems. This role depends on the special 

properties of pistachios. These properties are 

related to the high density fatty acids with one 

double bond monounsaturated fatty acids 

(MUFA), a number of double bonds with 

polyunsaturated fatty acids (PUFA), and small 

amounts of saturated fatty acids. Moreover, 

pistachio has vegetarian protein and contains 

amino acid arginine (18). Pistachio also contains 

soluble and insoluble fiber, potassium, 

magnesium, vitamin K, a variety of tocopherols, 

especially γ-tocopherol, selenium, copper, and 

zinc (19). 

Phytochemicals found in pistachio include 

phytosterols (1) which contain sitosterol, 

stigmasterol, campesterol, ellagic acid, 

quercetin, isoflavonoids, tocotrienol, 

carotenoids, polyphenolic compounds, including 

phenolic acids (antioxidant), proanthocyanidins, 

flavonoids, Lutein, anthocyanins, luteolin, 

chlorophyll, kaempferol, and rutin (20). 

In the year 2003, the Food and Drug 

Administration (FDA) recommended a daily 

consumption of 43 grams (5.1 ounce) of 

pistachios as part of a low-fat diet (21). In 

previous studies, the consumption of 25 grams 

of pistachios almost 5 times a week was 

recommended (20-24). Pistachio is an ancient 

and native plant of the Middle East. According 

to the Food and Agricultural Organization 

(FAO) database, United States of America is the 

second largest producer of pistachios after Iran 

and it supplied 21% of the world's pistachio in 

2010 (22). 

Due to the properties of nuts and their proven 

positive effects on the prevention of CHD and 

CVD, this study aimed to review the studies 

conducted on the effects of pistachios on 

metabolic syndrome risk factors. It was hoped 

that the reviewing of these texts would provide 

better solutions for the prevention of metabolic 

syndrome or some of its risk factors. Pistachio is 

one of the most important products of Rafsanjan 

and by creating a clearer picture of the role of 

pistachios and  its properties  may be useful in 

people  at risk for MetS and Diabetic patients . 

 

Material and Methods  

Research Strategy: For this review study, 

relevant articles in English and Farsi were 
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obtained from databases of MEDLINE 

(www.pubmed.com; National Library of 

Medicine) and Cochrane 

(www.cochrane.org/reviews; The Cochrane 

Collaboration),  Google Scholar search engine 

(https://scholar.google.com), and Persian-

language databases of Scientific Information 

Database (http://www.sid.ir) and Magiran 

(http://www.magiran.com). 

The search was undertaken using the keywords 

of "metabolic syndrome and pistachio", and 

"metabolic syndrome and nuts". The keywords 

related to other metabolic syndrome factors 

included "impaired fasting glucose or diabetes 

and pistachios", "dyslipidemia and pistachio", 

"hypertension and pistachios", and "central 

obesity and nuts". After reviewing the abstracts 

obtained, those which were consistent with the 

study criteria were selected and the full article of 

the relevant abstracts was obtained. Manual 

research was also conducted on the references of 

the obtained articles.  

Data collection 

The author's name, year of publication, study 

design (randomized clinical trial, crossover 

clinical trial, and semi-empirical), participants’ 

dietary intake type, duration of intervention, the 

pistachio/day consumption dosage, and the 

duration of follow-up were determined. The 

characteristics of the participants were being 

healthy or sick, or having one of the risk factors 

for metabolic syndrome (dyslipidemia, 

hypercholesterolemia, hypertension, impaired 

fasting glucose, and obesity). The inclusion 

criteria consisted of studies which were 

conducted exclusively on the effects of pistachio 

on humans and metabolic syndrome or its risk 

factors. The exclusion criteria included studies 

on other nuts or the combination of pistachio 

with other nuts, and studies on animals. The 

survey was conducted without a time limit. 

About 1259 articles were originally found. 

Articles which included interventions on 

almonds, walnuts, peanuts, hazelnuts, and 

combination of other nuts with pistachios were 

excluded. Among the remaining studied, 15 

articles were found, which were directly related 

to pistachios and measurement of indices of 

fasting glucose, lipid profile, blood pressure, 

obesity, and other risk factors.  

 

Results  

In the present study, 15 studies conducted on the 

effects of pistachios on metabolic syndrome or 

its factors were reviewed (19,25-36,38). The 

results of these studies are shown in table 1. As 

seen in this table, the number of the study 

subjects ranged from a minimum of 17 to 

maximum of 90 people, and the intervention 

duration from 3 weeks to 24 months. Among 

them, 4 clinical trials were cross-sectional 

studies with washout duration of 8 hours in one 

study and 2 to 4 weeks in other studies. 

Moreover, 2 studies were quasi-experimental 

studies (23, 37).  

Pistachios and metabolic syndrome 

Among the reviewed studies, 3 were on 

individuals with metabolic syndrome, 2 on 

individuals with diabetes, and 1 on individuals 

with prediabetes. The amount of pistachio 

consumed in these studies ranged from 45-90 g. 

In all 5 studies pistachio had positive effects on 

the assessed variables. In other words, the 

beneficial effects of this nut were shown on 

cardiometabolic profile or metabolic syndrome. 

In a study conducted on individuals with 

diabetes, systolic ambulatory blood pressure 

showed visible improvement, especially during 

bedtime. 

The effects of pistachios on blood lipids and 

measurement of antioxidants 

The effects of pistachios on dyslipoproteinemia 

were investigated in 8 other studies. In all of 

these studies, blood lipids and lipoproteins, and 

in some of them, the amount of antioxidants and 

oxidizing substances were measured before and 

after the intervention. As can be seen in table 1, 

the positive effects of pistachios on these factors 

http://www.sid.ir/
http://www.magiran.com/
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were reported. Only in one study, no changes 

were observed in body mass index (BMI) and 

blood pressure, but the lipid profile improved as 

a result of pistachios consumption. In men with 

erectile dysfunction, pistachios improved lipid 

profile and also resolved this disorder. 

Pistachios and obesity 

A study was conducted on obese individuals and 

the results showed that pistachios can cause 

weight loss and reduce triglycerides, but have no 

effect on cholesterol, insulin, glucose, and HDL 

serum cholesterol (Table 1). 

 
 

Table 1: pistachios’ effect on metabolic syndrome and the factors of this syndrome in clinical interventions 

 Author Year N 
The study 

population 
Study duration Study conclusion 

Study 

design 

Referen

ces 

1 Kendal 2014 30 

Having 

metabolic 

syndrome 

5-10 weeks 

5 meals 

Postprandial sugar reduction and 

increased peptides similar to 

glucagon 

Clinical trial 27 

2 Gulati 2014 60 

Having 

metabolic 

syndrome 

24 weeks 

Addition of pistachios to 

diet along with exercising 

Improved metabolic profiles such 

as waist circumference, fasting 

glucose, total cholesterol, LDL, hs-

CRP, TNF-α, FFAs, TBARS, and 

adiponectin compared to the control 

group 

Clinical trial 34 

3 Wang 2012 90 

Metabolic 

syndrome 

without diabetes 

mellitus 

4 weeks 

One group with 40 g and 

the other group with 70 g 

of pistachios 

Reduced in glucose challenge test 

results, no change in triglycerides in 

the group with the higher dose of 

pistachios and no difference in the 

two groups, no change in body size 

or BMI, and waist-to-hip 

measurement 

Clinical trial 26 

4 
-Sauder 

KA 
2014 30 Diabetes 

4 weeks with 2 weeks 

20% washout of energy in 

pistachio diet with 

moderate fat 

Reduced peripheral resistance, 

increased cardiac output 

Improved heart rate, reduced 

systolic ambulatory blood pressure 

with the greatest reduction during 

sleep time (5.7 ± 2 mmHg). 

Improved risk factors in well-

controlled diabetes 

crossover 

clinical trial 
28 

5 
Hernánde

z-Alonso  
2014 54 Prediabetes 

(57 g pistachios) 

4 months 

4 week washout period 

separated from the study 

duration 

Reduction in fasting glucose, 

insulin resistance and other risk 

markers, such as fibrinogen, 

oxidized LDL, and platelet factor 4. 

Interleukin-6 mRNA and resisting 

gene expression, and an increase in 

glucagon-like peptide-1 

crossover 

clinical trial 
35 

6 Sheridan 2007 15 

Individuals with 

moderate 

hypercholesterol

emia 

4 weeks 

15% energy from 

pistachios, 2-3 ounce per 

day 

A significant reduction in TC/HDL-

C, LDL-C/HDL-Cho, 

Increase in HDL-Cho 

No change in BMI, and blood 

pressure 

crossover 

clinical trial 
29 

7 Kay 2010 28 

Individuals with 

moderate 

hypercholesterol

emia 

4 weeks 

Used 2 pistachio dosages 

(1) 32-63 g 

(2) 63-125 g 

Increased lutein, alpha-tocopherol, 

and beta-carotene, 

Reduced oxidized LDL 

Clinical trial 19 

8 Gebauer 2008 28 
Dyslipidemia 

with high LDL 

4 weeks 

with two doses of 

pistachios 

(1) 32-63 g/day 

(2) 63-126 g/day 

Improved CVD risk factors such as 

dose-related LDL-cholesterol, total 

cholesterol, apolipoprotein B, 

apolipoprotein B/ apolipoprotein A 

and especially estearoil desaturase 

activity 

Clinical trial 31 

9 Holligan 2014 18 Healthy One serving of pistachios Reduced LDL and increased HDL Clinical trial 36 

http://www.ncbi.nlm.nih.gov/pubmed?term=Sauder%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=Sauder%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Alonso%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25125505
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Alonso%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25125505
http://jn.nutrition.org/search?author1=Colin+D.+Kay&sortspec=date&submit=Submit
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individuals with 

high LDL 

per day with 30% fat and 

other diet containing 34% 

fat with two servings of 

pistachios 

in the two servings of pistachios 

diet, 

Increased amount of beta-sitosterol 

in both groups of pistachios 

10 Kocyigit 2006 67 
Healthy 

individuals 

3 weeks 

pistachios replacement for 

20% of daily energy 

Reduction in total cholesterol, ratio 

of cholesterol to HDL, the MDA 

(oxidative stress reduction), and 

ratio of LDL to HDL 

Clinical 

trials 
30 

11 Sari 2010 
32 

Man 

Normolipidemic 

individuals 

At first 4 weeks of 

Mediterranean diet and 4 

weeks adding pistachios 

to the Mediterranean diet 

Reduced cholesterol, LDL-C, 

triglycerides and fasting glucose, 

and total cholesterol ratio to HDL 

and LDL to HDL 

Improved endothelial function 

reduces IL-6, MDA 

Increased superoxide dismutase no 

effect on CRP, and aTNF 

Quasi-

experimenta

l 

32 

12 Edwards 1999 10 

Individuals with 

moderate 

hypercholesterol

emia 

20% of energy from 

pistachios 

for 3 weeks 

Lower cholesterol, decreased 

cholesterol ratio to HDL and 

triglycerides 

Increased HDL 

No change in body weight and 

blood pressure 

crossover 

clinical trial 
33 

13 Li Z 2010  Obese subjects 
12 weeks 

53 g of pistachios 

Weight loss and reduced 

triglycerides 

No impact on cholesterol, the good 

cholesterol, insulin, and glucose 

 25 

14 
-M 

Aldemir 
2011 

17 

Marri

ed 

man 

Individuals with 

erectile 

dysfunction 

three weeks 

100 g of pistachios 

Decreased triglycerides, LDL 

cholesterol 

Increased HDL cholesterol 

Improved International Index of 

Erectile Function (IIEF) and penile 

color Doppler ultrasound (PCDU) 

Quasi-

experimenta

l 

37 

15 Parham 2014 48 
Individuals with 

Diabetes 

25 g of pistachios twice a 

day 

12 weeks 

8 hours of washout 

Reduced HbA1c (-0.4%), fasting 

glucose (14 mg/d), blood pressure, 

and BMI 

crossover 

clinical trial 
38 

LDL: Low-density lipoprotein; HDL: High-density lipoprotein; CRP: C-reactive protein; BMI: Body mass index; TNF-α: Tumor 

necrosis factor-α; FFAs: Free fatty acids; TBARS: Thiobarbituric acid reactive substances; MDA: Malondialdehyde; CVD: 

Cardiovascular disease; aTNF: anti tumor necrosis factor 

 

 

Discussion  

This investigation showed the positive effects of 

pistachios on individuals with metabolic 

syndrome, diabetes, dyslipidemia, obesity, and 

healthy subjects and normolipidemic 

individuals. The positive effects of pistachios on 

this syndrome, dyslipidemia disorders, and 

ultimately, prevention of CVD can be attributed 

to the special properties of this nut. It contains 

nutrients, which play an important role in the 

treatment and prevention of metabolic syndrome 

and its risk factors. Pistachios, compared to 

walnuts and almonds that have fatty acids, have 

less fat and energy and more of other nutrients 

including potassium, vitamin K, phytosterols, 

phenolic acid, lutein, gamma-tocopherol, 

xanthophyll, and carotenoids (1, 18).  

 

Furthermore, the distribution of fatty acids have 

an impact on the nutritional and physical 

properties of pistachios. Triglycerides and fatty 

acids in its structure affect, especially from a 

physical viewpoint, melting point and oxidation. 

In terms of nutritional benefits of pistachios, 

fatty acid patterns and the arrangement of the 

triglyceride structure can have a significant 
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impact on the lipid profile, chylomicrons size, 

and sterol ester metabolism. These effects lead 

to a reduction in CVD. Fatty acids in pistachios 

include palmitic, stearic, oleic, linoleic, and 

linolenic acids which are the fatty acids in 

carbon with the unsaturated second position. It 

has low amounts of palmitic acid which has the 

greatest impact on the incidence of heart disease. 

In addition, its amount of oleic acid is inversely 

related to linoleic acid. Meaning that by 

reduction of each of these two, the other value 

increases and the amount of these two fatty acids 

always remains constant. Iranian pistachios have 

a higher nutritional value than other countries. 

This is related to environmental conditions and 

storage. However, genetic factors and 

technology is also important. The results of the 

study by Mohammadi showed that Owhadi 

pistachios, compared to other varieties in Iran, 

have better nutritional properties because of the 

existence of linoleic acid in the second carbon 

position. Therefore, the Iranian pistachio can 

have beneficial effects on lipid profile, 

chylomicrons size, sterol ester metabolism, and 

prevention of MetS and cardiovascular problems 

(23).  

Moreover, soluble and insoluble fiber can effect 

the treatment of hypercholesterolemia and 

prevent obesity and constipation (19). These 

important properties of pistachios have placed it 

among the most important nutritional standards 

in the prevention of chronic diseases. Regular 

consumption of pistachios does not cause weight 

gain, but reduces weight and BMI. Its energy is 

mostly excreted in the stool and a small amount 

of its energy is absorbed. In some interventions, 

the amount of measured fat in the stool was 

higher than normal during the intervention 

compared to before the intervention. Pistachio 

consumption can even prevent the increase in 

the distribution of body fat or obesity (23). 

Moderate consumption of pistachios may affect 

satiety, saturation, and satisfaction, and 

therefore, reduce energy consumption and help 

with weight control (18). Pistachios can be used 

as a controlled snack for individuals with caloric 

restriction and can help in weight loss (25). 

Intake of Pistachio   can cause insulin 

providence, lowered postprandial blood glucose 

and increased postprandial glucagon like  

peptide) GLP  (  (26). The antioxidants in 

pistachios reduce oxidizing agents such as 

malondialdehyde (MDA) and oxidized low-

density lipoprotein (LDL) and prevent the 

formation of free radicals (27). Free radicals 

play an important role in the incidence of 

chronic diseases such as CVD, metabolic 

syndrome, and type 2 diabetes. In every 100 

grams of pistachio there is 3-9 mg of vitamin E. 

Vitamin E (α-tocopherol) is recognised as an 

essential lipophilic antioxidant in the diet 

protecting lipoproteins and making fundamental 

changes in lipid profile (18, 20). Therefore, it 

plays an important role in the prevention of 

CHDs. Moreover, through vasodilatation, 

inhibition of platelet aggregation, and prevention 

of adhesion it prevents atherosclerosis and 

angina (27). Vitamin E is effective in 

maintaining cell integrity and preventing 

diseases associated with free radicals (diabetes, 

metabolic syndrome, and cardiovascular 

complications) (20).  

Arginine in pistachio causes the production of 

mediums such as nitric oxide. This oxide acts as 

a vasodilator and an antiplatelet. Lack of nitric 

oxide is associated with endothelial dysfunction 

and increased risk of heart disease. Therefore, 

pistachios can play a crucial role as a vasodilator 

substance in diets (18). Controlled pistachio 

consumption in diets of diabetic adults improves 

at least one main risk factor meaning blood 

pressure (28). 

In the study by Gulati, in addition to exercising, 

the intervention group received pistachios (29). 

Compared to the control group, they had 

improved metabolic profiles such as waist 

circumference, fasting glucose, total cholesterol, 

adiponectin. They also showed improvements in 
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terms of LDL cholesterol, tumor necrosis factor-

α (TNF-α), free fatty acids (FFAs), C-reactive 

protein (CRP), and thiobarbituric acid reactive 

substances (TBARS) (29).  

Therefore, intervention with pistachios along 

with exercise can have beneficial effects on 

cardiovascular and metabolic profiles or MetS 

(29). According to the profile of nutrients in 

pistachios and the conducted clinical trials, 

adding pistachios to the diet of individuals with 

diabetes or metabolic syndrome or at risk of 

metabolic syndrome improves these risk factors. 

Therefore, including pistachios to the diet is a 

health strategy for improvement of 

cardiovascular and metabolic health (25). 

In 2010, the US food guide recommended 

pistachio consumption in order to reduce the 

symptoms of metabolic syndrome, diabetes, and 

cardiovascular problems (18). Although the 

abovementioned studies have shown the positive 

effects of pistachios, some studies (16, 25, 29, 

33) reported the lack of positive effect on BMI, 

glucose, and cholesterol. This may be due to 

heterogeneity between studies, the duration of 

study, the dose of pistachios, quantity and 

quality of carbohydrates, the type and quantity 

of fat, the gender of the participants, or subjects 

without disease and metabolic syndrome. 

It is recommended that future studies be 

conducted on pistachio intervention with higher 

doses of pistachios, longer duration, larger 

sample size, subjects with similar conditions, 

healthy subjects or subjects with a risk factor, 

similar diets in terms of carbohydrate and fat 

quantity, type of activity, gender, and other 

possible mechanisms associated with nutrients 

of nuts and non-nutrient chemicals found in 

pistachios (16). In addition, the effects of higher 

doses of pistachios on the important indicator of 

blood sugar control (HbA1c) should be 

examined for a longer period of time to 

determine whether the acute beneficial effects of 

pistachios can last for longer durations.  

 

Conclusion 

The results of the reviewed studies showed the 

positive effects of pistachios on adults with 

diabetes, metabolic syndrome, dyslipidemia, 

obesity, and healthy and normolipidemic adults. 

Although in 3 studies there were no changes in 

BMI, blood pressure, and glucose, in all 3 

studies, the lipid profiles had improved. It seems 

that for the prevention and treatment of MetS 

and its risk factors, pistachio intake with dosage   

of 30-100 grams/ day can be useful. For a 

definite conclusion and determination of the 

maximum dosage, more clinical trials  are 

needed.  

 

Conflict of interest: Non declared. 

 

References 

 
1- Kendall CW, Josse AR, Esfahani A, Jenkins DJ. 

Nuts, metabolic syndrome and diabetes. Br J Nutr 

2010; 104(4):465-73. 

2- Azimi-Nezhad M, Herbeth B, Siest G, Dade S, 

Ndiaye NC, Esmaily H, et al. High prevalence of 

metabolic syndrome in Iran in comparison with 

France: what are the components that explain this? 

Metab Syndr Relat Disord 2012; 10(3):181-8. 

3- Barzin M, Hosseinpanah F, Saber H, Sarbakhsh P, 

Nakhoda K, Azizi F. Gender Differences Time 

Trends for Metabolic Syndrome and Its 

Components among Tehranian Children and 

Adolescents. Cholesterol 2012; 2012:804643. 

4- Tabatabaie AH, Shafiekhani M, Nasihatkon AA, 

Rastani IH, Tabatabaie M, Borzoo AR, et al. 

Prevalence of metabolic syndrome in adult 

population in Shiraz, southern Iran. Diabetes Metab 

Syndr 2015; 9(3):153-6. 

5- Hosseinpanah F, Barzin M, Amiri P, Azizi F. The 

trends of metabolic syndrome in normal-weight 

Tehranian adults. Ann Nutr Metab 2011; 58(2):126-

32. 

6- Salem Z. Prevalence of hypertension and its 

association with the anthropometric indices in 

adolescent girls in Rafsanjan, 2007. Journal of 

Rafsanjan University of Medical Sciences 2009; 

8(4(:273-86.  

7- Rezaeian M, Salem Z. Prevalence of obesity and 

abdominal obesity in a sample of urban adult 

population within South East of Iran. Pak J Med Sci 

2007; 23(2):193-7. 

8- Salem Z , Vazirinejad R. Prevalence  of obesity and 

metabolic syndrome in adolescent girls in South 

East of Iran. Pak J Med Sci 2009; 25(2):196-200. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kendall%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=20441672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Josse%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=20441672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Esfahani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20441672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jenkins%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=20441672


Salem 

178                                                                                                          JOHE, Summer 2014; 3(3) 

9- International Diabetes Federation. The IDF 

consensus worldwide definition of the metabolic 

syndrome. Brussels: International Diabetes 

Federation. Brussels, Belgium: International 

Diabetes Federation; 2006. VAT BE433.674.528 

Available from: 

https://www.idf.org/webdata/docs/MetS_def_updat

e2006.pdf 

10- Pradhan A. Obesity, metabolic syndrome, and type 

2diabetes: inflammatory basis of glucose metabolic 

disorders. Nutr Rev 2007; 65(12 Pt 2):S152-6. 

11- Shaw JE, Sicree RA, Zimmet PZ. Global estimates 

of the prevalence of diabetes for 2010 and 2030. 

Diabetes Res Clin Pract 2010; 87(1):4-14  

12- Adeghate E, Schattner P, Dunn E. An update on the 

etiology and epidemiology of diabetes mellitus. 

Ann N Y Acad Sci 2006; 1084:1-29. 

13- Amini M, Esmaillzadeh A, Shafaeizadeh S, 

Behrooz J, Zare M. Relationship between major 

dietary patterns and metabolic syndrome among 

individuals with impaired glucose tolerance. 

Nutrition 2010; 26(10):986-92. 

14- Stančáková A, Laakso M. Genetics of metabolic 

syndrome. Rev Endocr Metab Disord 2014; 

15(4):243-52.  

15- Sauder KA, McCrea CE, Ulbrecht JS, Kris-

Etherton PM, West SG. Pistachio nut consumption 

modifies systemic hemodynamics, increases heart 

rate variability, and reduces ambulatory blood 

pressure in well-controlled type 2 diabetes: a 

randomized trial. J Am Heart Assoc 2014; 

3(4).pii:e000873. 

16- Kendall CW, Esfahani A, Truan J, Srichaikul K, 

Jenkins DJ. Health benefits of nuts in prevention 

and management of diabetes. Asia Pac J Clin Nutr 

2010; 19(1):110-6.   

17- Bao Y, Han j, FB Hu, Giovannucci EL, Stampfer 

MJ, Willett WC, et al. Association of nut 

consumption with total and cause-specific 

mortality. N Engl J Med 2013; 369(21):2001-11. 

18- Dreher ML. Pistachio nuts: composition and 

potential health benefits. Nutr Rev 2012; 70(4):234-

40.  

19- Kay CD, Gebauer SK, West SG, Kris-Etherton PM. 

Pistachios increase serum antioxidants and lower 

serum oxidized-LDL in hypercholesterolemia 

adults. J Nutr 2010; 140(6):1093-8. 

20- Kris-Etherton PM, Hu FB, Ros E, Sabat J. The role 

of tree nuts and peanuts in the prevention of 

coronary heart disease: multiple potential 

mechanisms. J Nutr 2008; 138(9):1746S-51S. 

 

21- Rockville MD. Qualified health claims: letter of 

enforcement discretion — nuts and coronary heart 

disease. United States of America: Food and Drug 

Administration. 2003 July 14; P.1-4. 

Available from: 

http://www.fda.gov/Food/IngredientsPackagingLab

eling/LabelingNutrition/ucm072926.htm 

22- Liu Y, Blumberg JB, Chen CY. Quantification and 

bioaccessibility of california pistachio bioactives. J 

Agric Food Chem 2014; 62(7):1550-6.  

23- Mohammadi N, Safari M, Fatemi SH, Hamedi M. 

Positional  distribution determination  of three  

major fatty acids in  oil of  seven important  

varieties of  pistachio (Pistachio Vera L., 

Anacardiaceae) according to  the of 1, 3-random, 2-

random theory. Journal of Agricultural Sciences 

and Natural Resources 2007; 14(1):0-0. 

24- Baer DJ, Gebauer SK, Novotny JA. Measured 

energy value of pistachios in the human diet. Br J 

Nutr 2012; 107(1):120-5. 

25- Li Z, Song R, Nguyen C, Zerlin A, Karp H, 

Naowamondhol K, et al. Pistachio nuts reduce 

triglycerides and body weight by comparison to 

refined carbohydrate snack in obese subjects on a 

12-week weight loss program. J Am Coll Nutr 

2010; 29(3):198-203 

26- Wang X, Li Z, Liu Y, Lv X, Yang W. Effects of 

pistachios on body weight in Chinese subjects with 

metabolic syndrome. Nutr J 2012; 11:20. 

27- ..Kendall CW, West SG, Augustin LS, Esfahani A, 

Vidgen E, Bashyam B, et al. Acute effects of 

pistachio consumption on glucose and insulin, 

satiety hormones and endothelial function in the 

metabolic syndrome. Eur J Clin Nutr 2014; 

68(3):370-5. 

28- Sauder KA, McCrea CE, Ulbrecht JS, Kris-

Etherton PM, West SG. .Pistachio nut consumption 

modifies systemic hemodynamics, increases heart 

rate variability, and reduces ambulatory blood 

pressure in well-controlled type 2 diabetes: a 

randomized trial. J Am Heart Assoc 2014; 3(4). pii: 

e000873. 

29- Sheridan M J, Cooper J N, Erario M, Cheifetz CE. 

Pistachio nut consumption and serum lipid levels. J 

Am Coll Nutr 2007; 26(2):141-8. 

30- Kocyigit A, Koylu AA, Keles H. Effects of 

pistachio nuts consumption on plasma lipid profile 

and oxidative status in healthy volunteers. Nutr 

Metab Cardiovasc Dis 2006; 16(3):202-9. 

31- Gebauer SK, West SG, Kay CD, Alaupovic P, 

Bagshaw D, Kris-Etherton PM. Effects of 

pistachios on cardiovascular disease risk factors 

and potential of action: a dose-response study. Am 

J Clin Nutr 2008; 88(3):651-9. 

32- Sari I, Baltaci Y, Bagci C, Davutoglu V, Erel O, 

Celik H, et al. Effect of pistachio diet on lipid 

parameters, endothelial function, inflammation, and 

oxidative status: a prospective study. Nutrition 

2010; 26(4):399-404. 

33- Edwards K, Kwaw I, Matud J, Kurtz I. Effect of 

pistachio nuts on serum lipid levels in patients with 

moderate hypercholesterolemia. J Am Coll Nutr 

1999; 18(3):229-32. 

34- Gulati S, Misra A, Pandey RM, Bhatt SP, Saluja S. 

Effects of pistachio nuts on body composition, 

metabolic, inflammatory and oxidative stress 

parameters in Asian Indians with metabolic 

syndrome: a 24-wk, randomized control trial. 

Nutrition 2014; 30(2):192-97. 

35- Hernández-Alonso P, Salas-Salvadó J, Baldrich-

Mora M, Juanola-Falgarona M, Bulló M. Beneficial 

effect of pistachio consumption on glucose 

http://www.ncbi.nlm.nih.gov/pubmed?term=Stan%C4%8D%C3%A1kov%C3%A1%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25143905
http://www.ncbi.nlm.nih.gov/pubmed?term=Laakso%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25143905
http://www.ncbi.nlm.nih.gov/pubmed/25124343
http://www.ncbi.nlm.nih.gov/pubmed/25124343
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Sauder%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=McCrea%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=Ulbrecht%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=Kris-Etherton%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=Kris-Etherton%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=West%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed
http://search.informit.com.au/search;search=author%3D%22Kendall,%20Cyril%20WC%22;action=doSearch
http://search.informit.com.au/search;search=author%3D%22Esfahani,%20Amin%22;action=doSearch
http://search.informit.com.au/search;search=author%3D%22Esfahani,%20Amin%22;action=doSearch
http://search.informit.com.au/search;search=author%3D%22Srichaikul,%20Korbua%22;action=doSearch
http://search.informit.com.au/search;search=author%3D%22Srichaikul,%20Korbua%22;action=doSearch
http://search.informit.com.au/search;search=author%3D%22Jenkins,%20David%20JA%22;action=doSearch
http://search.informit.com.au/browseJournalTitle;res=IELHEA;issn=0964-7058
http://search.informit.com.au/browsePublication;py=2010;vol=19;res=IELHEA;issn=0964-7058;iss=1
http://www.ncbi.nlm.nih.gov/pubmed?term=Dreher%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22458696
http://www.ncbi.nlm.nih.gov/pubmed/22458696
http://jn.nutrition.org/search?author1=Colin+D.+Kay&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Sarah+K.+Gebauer&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Sheila+G.+West&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Penny+M.+Kris-Etherton&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Penny+M.+Kris-Etherton&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Frank+B.+Hu&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Emilio+Ros&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Joan+Sabat%C3%A9&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/24460079
http://www.ncbi.nlm.nih.gov/pubmed/24460079
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=20833992
http://www.ncbi.nlm.nih.gov/pubmed?term=Song%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20833992
http://www.ncbi.nlm.nih.gov/pubmed?term=Nguyen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20833992
http://www.ncbi.nlm.nih.gov/pubmed?term=Zerlin%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20833992
http://www.ncbi.nlm.nih.gov/pubmed?term=Karp%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20833992
http://www.ncbi.nlm.nih.gov/pubmed?term=Naowamondhol%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20833992
http://www.ncbi.nlm.nih.gov/pubmed/20833992
http://www.ncbi.nlm.nih.gov/pubmed?term=Kendall%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=24911739
http://www.ncbi.nlm.nih.gov/pubmed?term=West%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24911739
http://www.ncbi.nlm.nih.gov/pubmed?term=Augustin%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=24911739
http://www.ncbi.nlm.nih.gov/pubmed?term=Esfahani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24911739
http://www.ncbi.nlm.nih.gov/pubmed?term=Vidgen%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24911739
http://www.ncbi.nlm.nih.gov/pubmed?term=Bashyam%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24911739
http://www.ncbi.nlm.nih.gov/pubmed/24424074
http://www.ncbi.nlm.nih.gov/pubmed/24424074
http://www.ncbi.nlm.nih.gov/pubmed/24424074
http://www.ncbi.nlm.nih.gov/pubmed/24424074
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Sauder%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=McCrea%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=Ulbrecht%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=Kris-Etherton%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=Kris-Etherton%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed?term=West%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=21093568
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed/24980134
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Gebauer%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=18779280
http://www.ncbi.nlm.nih.gov/pubmed?term=West%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=18779280
http://www.ncbi.nlm.nih.gov/pubmed?term=Kay%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=18779280
http://www.ncbi.nlm.nih.gov/pubmed?term=Alaupovic%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18779280
http://www.ncbi.nlm.nih.gov/pubmed?term=Bagshaw%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18779280
http://www.ncbi.nlm.nih.gov/pubmed?term=Kris-Etherton%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=18779280
http://www.ncbi.nlm.nih.gov/pubmed?term=Hern%C3%A1ndez-Alonso%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25125505
http://www.ncbi.nlm.nih.gov/pubmed?term=Salas-Salvad%C3%B3%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25125505
http://www.ncbi.nlm.nih.gov/pubmed?term=Baldrich-Mora%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25125505
http://www.ncbi.nlm.nih.gov/pubmed?term=Baldrich-Mora%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25125505
http://www.ncbi.nlm.nih.gov/pubmed?term=Juanola-Falgarona%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25125505
http://www.ncbi.nlm.nih.gov/pubmed?term=Bull%C3%B3%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25125505


Pistachio and metabolic syndrome 

179                                                                                                          JOHE, Summer 2014; 3(3) 

metabolism, insulin resistance, inflammation, and 

related metabolic risk markers: a randomized 

clinical trial. Diabetes Care 2014; 37(11):3098-105.  

36- Holligan SD, West SG, Gebauer SK, Kay CD, 

Kris-Etherton PM. A moderate-fat diet containing 

pistachios improves emerging markers of 

cardiometabolic syndrome in healthy adults with 

elevated LDL levels. Br J Nutr 2014; 112(5):744-

52.  

37- Aldemir M, Okulu E, Neselioğlu S, Erel O, Kayıgil 

O. Pistachio diet improves erectile function 

parameters and serum lipid profiles in patients with 

erectile dysfunction. Int J Impot Res 2011; 

23(1):32-8. 

38-  Parham M, Heidari S, Khorramirad A, Hozoori M, 

Hosseinzadeh F, Bakhtyari L , et al. Effects of 

pistachio nut supplementation on blood glucose in 

patients with type 2 diabetes: a randomized 

crossover trial. Rev Diabet Stud 2014; 11(2):190-6.  

 

http://www.ncbi.nlm.nih.gov/pubmed/25125505?report=abstract
http://www.ncbi.nlm.nih.gov/pubmed/?term=Holligan%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=25008473
http://www.ncbi.nlm.nih.gov/pubmed/?term=West%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=25008473
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gebauer%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=25008473
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kay%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=25008473
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kris-Etherton%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=25008473
http://www.ncbi.nlm.nih.gov/pubmed/25008473
http://www.ncbi.nlm.nih.gov/pubmed/25008473
http://www.ncbi.nlm.nih.gov/pubmed/25008473
http://www.ncbi.nlm.nih.gov/pubmed/25008473
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parham%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25396407
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heidari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25396407
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khorramirad%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25396407
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hozoori%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25396407
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseinzadeh%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25396407
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bakhtyari%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25396407
http://www.ncbi.nlm.nih.gov/pubmed/25396407

