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Information Abstract 

Article Type: 

Review Article 

Background: The genus Pistacia is from the family Anacardiaceae, which 

contains about 70 genera and over 600 species. Various genera of Pistacia are 

widely spread from the Mediterranean region to the Central Asia, some of which 

including Pistacia lentiscus L., P. atlantica Desf., P. terebinthus L., P. vera L., 

and P. khinjuk.  

Materials and Methods: The present study aims to collect the latest information 

from databases regarding beneficial effects of pistachio plant parts and nuts.  

Results: Different plant parts of pistachios are beneficial for various diseases. The 

P. vera fruit extracts exerted favorable effects on HDL and LDL levels in a rabbit 

model of atherosclerosis. The oleogum resin, being obtained from Pistacia 

lentiscus, is widely used as an effective therapeutic remedy for curing 

inflammatory bowel disease in traditional Iranian medicine. Serum glucose levels 

significantly decreased in diabetic patients who received P. lentiscus var. chia 

gum.  

Conclusions: Against this backdrop, in this review article, we aim to investigate 

beneficial effects of pistachio fruit and its plant parts on different clinical states, 

such as gastrointestinal disorders, liver diseases, diabetes, and blood pressure. 
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1. Introduction 
As already stated, the genus Pistacia is from 

the family Anacardiaceae, which contains 

approximately 70 genera and over 600 species. 

The species of the genus Pistacia are known as 

evergreen or deciduous resin-bearing shrubs. 

The trees are known as xerophytic trees that are 

able to grow 8–10 m in length. Various genera 

of Pistacia, including Pistacia lentiscus L., P. 

atlantica Desf., P. terebinthus L., P. vera L., and 

P. khinjuk are widely cultivated in geographical 

regions from the Mediterranean basin to the 

Central Asia [1]. In addition, various Pistacia 

species, including P. vera L., P. khinjuk, P. 

atlantica Desf., and P. atlantica are naturally 

grown in Iran.                                 

The species P. atlantica has three subspecies 

or varieties that are named cabulica, kurdica, 

and mutica [2]. P. vera is used as the only 

commercial species, with other species having 

been often applied as rootstocks for P. vera. Iran 

and the USA are the main pistachio producing 

countries [1]. Different parts of the Pistacia 

species show various pharmacological activities. 

Mastic has been introduced as the resin of P. 

lentiscus in many references. In addition to being 

utilized as a therapeutic remedy, Pistacia species 

are used in the food industry. For instance, 

pistachio (P. vera) nuts are generally consumed 

as food additives, P. terebinthus fruit is used as 

a snack food or in making coffee-like drinks [3, 

4],and the anthocyanin composition of P. 

lentiscus fruit is used as a food colorant. 

However, a high level of vitamins and minerals 

was observed in the genus Pistacia, being 

known as secondary metabolites. 

In addition to the abovementioned uses of 

pistachios, pistachio fruit is consumed as an 

herbal remedy in multiple disease states, such as 

gastrointestinal and cardiovascular diseases, 

type 2 diabetes, and a lipid lowering agent both 

in ancient times and in the present time [5]. In 

view of the foregoing, we aimed to investigate 

beneficial effects of pistachio nuts as well as 

their eatable and non-eatable components on 

disease states, to be discussed in the next 

sections of this article.        

By and large, this review aims to present a 

general discribe on phytochemical features, 

pharmacological activities, and toxicity of the 

genus Pistacia.  

2.Materials and Methods 
In this review study, relevant articles were 

collected from databases of PubMed, Scopus, 

Google Scholar, and Web of Science, which 

were published from 2000 to January 2020. The 

search was performed using the keywords of 

Pistacia, diabetes, cardiovascular, obesity, body 

weight, inflammation, gastrointestinal, liver-

derived enzymes, bowel disease, blood pressure, 

body mass index, and waist circumference. In 

addition, the conjunctions of “and” and “OR” 

were utilized to incorporate term usages in the 

literature review. Accordingly, articles on the 

effects of pistachio consumption on humans and 

animals were selected, which totaled 15 articles 

that were associated with pistachios and human 

health.  

3. Results and Discussion 
Beneficial effects of pistachios on 

gastrointestinal disorders  

Pistachio gum plays a central role in treating 

gastrointestinal disorders. Gastrointestinal 

diseases affect the gastrointestinal (GI) tract 

from the mouth to the anus, which include two 

functional and structural types. Some of these 

diseases include nausea and vomiting, food 

poisoning, lactose intolerance, and diarrhea. 
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Many studies have attributed such a property to 

pistachio gum [6]. According to research, resins 

obtained from P. lentiscus decreased the severity 

and size of gastric mucosal injuries at 

considerable levels, due to pyloric ligation, 

through the use of aspirin, phenylbutazone, 

reserpine, and restraint with cold stress via its 

anti-secretory and cyto-protective activities [7]. 

Findings of a double-blind placebo controlled 

trial on humans demonstrated that P. lentiscus 

gum significantly relieved symptoms in patients 

suffering from functional dyspepsia [8]. 

Furthermore, Pistacia species showed 

antibacterial activities against Helicobacter 

pylori [9, 10].  

Today, nutritional strategies can change the 

richness and biodiversity of the gut microbiota, 

so they can be linked to inducing healthier 

metabolic status. A pistachio-based diet in HFD 

obese mice influenced seven major phyla of the 

gut microbiota, including Firmicutes, 

Bacteroidetes, Proteobacteria, TM7, 

Deferribacteres, Actinobacteria, and 

Tenericutes. In fact, fatty acids, flavonoids, or 

fibers of the pistachios could modulate the gut 

microbiota composition. In addition, the 

pistachio diet can exert effects by enriching 

potentially beneficial microbes, such as lactic 

acid bacteria [11]. Additionally, treatment with 

P. lentiscus oil in an trial animal model of colitis 

hindered the onset and development of acute 

colitis, with this relatively decreasing the 

disease-caused weight loss [12]. Rahimi et al 

(2013) reported that in rat models of colitis, an 

herbal mixture comprised of P. lentiscus gum 

led to decreasing colonic hurm and weakening 

biochemical markers linked to pathophysiology 

of irritable bowel syndrome (IBS) [13] (Table 1) 

 

Table 1 Effects of pistachio species on gastrointestinal disorders 

Pistachio species Plant part Clinical state P-value Animal model Ref.  

Pistacia. 

Lentiscus 

Gum Gastric mucosal 

injuries ↓ 

P < 

0.001 

Rats Al-Said et al. 

(1986) 

Pistacia 

lentiscus 

Gum Functional dyspepsia↓ P < 0.05 Humans Dabos et al. 

(2010) 

All Pistacia 

species 

 Helicobacter pylori 

infection ↓ 

  Paraschos et 

al. (2011); 

Ramezani et 

al. (2004) 

Pistacia 

lentiscus  

Oil Weight loss-born colitis 

↓ 

P < 0.05 Mice Kim and 

Neophytou 

(2009) 

Pistacia 

lentiscus 

Gum Experimental rat IBS↓  P < 

0.001 

Male Wistar-albino 

rats 

Ljubuncic et 

al. (2005) 

Pistacia 

lentiscus  

Non-

boiled 

ALP↓ 

SGPT↓ 

P<0.01 

P<0.05 

Male Wistar albino 

rats with CCl4-

Ljubuncic et 

al. (2005) 
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aqueous 

extract of 

leaves 

SGOT↓ 

Bilirubin level ↓ 

P<0.01 

P<0.05 

induced 

hepatotoxicity  

Pistacia 

lentiscus  

Gum Total cholesterol↓ 

LDL↓ 

Total cholesterol/HDL↓ 

Lipoprotein (a) ↓ 

apoA-1↓ 

apoB↓ 

SGOT↓ 

SGPT↓ 

p = 

0.002 

p = 

0.001 

p = 

0.018 

p = 

0.002 

p < 

0.001 

p < 

0.001 

p = 

0.039 

p =0.005 

93 women and 40 

men, all aged over 50 

Marinou et 

al. (2010) 

Pistacia vera Seeds Atherosclerosis-derived 

hypercholesterolemia↓ 

  Harandi et al. 

(2018) 

Pistacia vera Seeds Total cholesterol ↓ 

 HDL↑ 

Total cholesterol/HDL 

ratio ↓  

LDL/HDL ratio↓   

TG↓  

LDL↓ 

p<0.04 

p<0.09 

p<0.01 

p<0.02 

NS 

 NS 

10 patients with 

moderate 

hypercholesterolemia 

Edwards et 

al. (1999) 

Pistacia vera Seeds Body weight 

Cholesterol ↓ 

TNF-α ↓ 

Firmicutes ↑ 

Bacteroidetes ↓ 

Proteobacteria ↓ 

TM7 ↑ 

NS 

P<0.05 

P<0.05 

P<0.05 

P<0.05 

P<0.05 

P<0.05 

Obese male 

C57BL/6J (B6) mice 

Wien et al. 

(2010) 

https://www.apjtb.org/searchresult.asp?search=&author=Hamidreza+Harandi&journal=Y&but_search=Search&entries=10&pg=1&s=0
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Deferribacteres ↑ 

Actinobacteria ↑ 

Tenericutes ↑ 

 

P<0.05 

P<0.05 

P<0.05 

 

Pistacia vera Seeds Body weight → 

Body mass index → 

Waist circumference → 

Cholesterol → 

HDL → 

LDL → 

P=0.05 

P=0.05 

P=0.05 

P=0.05 

P=0.05 

P=0.05 

 

Non-diabetic 

overweight/obese 

adults n=100 

Foster et al. 

(2012) 

Pistacia vera Seeds LDL ↓ 

HDL ↑ 

Body weight → 

Body mass index → 

Waist circumference → 

 

P<0.05 

P<0.05 

P=0.38 

P=0.13 

P=0.23 

60 adults with mild 

dyslipidemia 

Collaboration 

(2010) 

Pistacia vera Seeds Body weight → 

Waist circumference → 

Fat body mass → 

P=0.96 

P=0.72 

P=0.29 

30 healthy French 

women; age range of 

23-49  

Rahimi et al. 

(2013) 

Pistacia 

terebinthus 

Fruit Total cholesterol↓ 

TG↓ 

VLDL↓  

LDL↓  

HDL↑ 

 

P<0.01 

P<0.01 

P<0.01 

P<0.01 

P<0.001 

 

Hypercholesterolemic 

rabbits 

 

Bakirel et al. 

(2004) 

Pistacia 

integerrima 

Aqueous 

extract of 

galls 

SGPT↑ 

SGOT↑  

ALP↑  

P<0.01 

P<0.01 

P<0.01 

 

CCl4-treated rats  

 

Khan et al. 

(2004) 

Pistacia 

integerrima  

Methanolic 

extract of 

bark 

Anti-nociceptive and 

analgesic, anti 

gastrointestinal motility 

effect 

p<0.05 Balb-C mice Banno et al. 

(2006) 
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Pistacia 

lentiscus 

Gum TNF-α ↓ 

 MIF↑ 

 IL-6→ 

 MCP-1→ 

 GSH→ 

 

P = 

0.028 

P = 

0.026 

NS 

NS 

NS 

Patients with 

established 

moderately active CD 

Fernandez-

Banares et al. 

(1999) 

Pistacia 

lentiscus 

Gum CDAI↓ 

IL-6↓  

CRP↓    

TAP↑ 

P = 0.05 

  

P = 

0.027  

P = 

0.028 

P = 

0.036 

Patients with 

established 

moderately active CD 

Gupta et al. 

(1997) 

Abbreviations used in this table are listed below:  

ALP: alkaline phosphatase, apoA-1: Apolipoprotein A-1, apoB: Apolipoprotein B, CCl4: carbon 

tetrachloride-4, CD: Crohn’s disease, CDAI: CD activity index, CRP: C-reactive protein, GSH: 

intracellular antioxidant glutathione, HDL: high density lipoprotein, IBS: Irritable bowel syndrome, IL-

6: Interleukin 6, LDL: low density lipoprotein, MCP-1: monocyte chemotactic protein-1, MIF: 

macrophage migration inhibitory factor, SGOT: serum glutamic oxaloacetic transaminase, SGPT: serum 

glutamic pyruvic transaminase, TAP: total antioxidant potential,     TG: triglyceride, TNF-α: tumor 

necrosis factor α, VLDL: very low density lipoprotein.                          ↓: decreased, ↑: increased, →: no 

change, NS: not significant  

 

Effects of pistachios on liver-derived 

enzymes and other serum biochemical 

parameters 

P. lentiscus leaves were reported to have 

protected the liver against carbon tetrachloride-

(CCL4) in a rat model of hepatotoxicity via 

attenuating the level of bilirubin as well as 

balancing the reaction of liver-derived enzymes 

(14). Another study showed that  hepatic 

fibrosis, mild cholestasis, and depletion of 

reduced glutathione were improved by the long-

term administration of an aqueous form of 

pistachio leaf extract in healthy rats [15]. 

According to research, treatment with P. 

lentiscus var. chia gum reduced liver-derived 

enzymes as well as hypolipidemic effects in 

healthy subjects for 18 months [16]. In a study, 

mastic triterpenes exerted antioxidant and anti-

atherogenic effects, thereby leading to a 

considerable increase in intracellular GSH and 

downregulation of CD36 expression [17]. 

Accordingly, CMG compounds could mediate 

as a PPARα agonist to improve serum lipid 

metabolism [18]. According to research, 

Oleanonic acid is one of the mastic compounds 

identified as a PPARγ agonist. This compound 
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can regulate insulin-mediated gene expression, 

being associated with PPARγ. In fact, 

triterpenoid compounds exert their beneficial 

effects by increasing insulin secretion through 

pancreatic β-cells [19] .  

In a rabbit model of atherosclerosis, extracts 

of P. vera fruit were able to exert beneficial 

effects on high density lipoprotein (HDL) and 

low density lipoprotein (LDL) levels [20]. 

Although, the extract of P. vera hulls is rich in 

phenolic compounds,  Harandi et al (2020) 

reported that the hydro-alcoholic extract of 

pistachio hulls reduced the survival of liver 

cancer cells (HepG2) in an in vitro study [21]. In 

a study in which pistachio nuts were consumed 

for a period of three weeks, a positive change 

was recorded in lipid profiles in sicks with 

moderate hypercholesterolemia, yet it reduced 

triglyceride (TG); however, LDL concentrations 

did not considerably decrease [22]. In addition, 

hypolipidemia was found to be associated with 

P. terebinthus fruit treatment in 

hypercholesterolemic rabbits [23]. Due to their 

antioxidant properties, some Pistacia species 

demonstrated anti-hepatotoxic effects in rats fed 

by a hydro-ethanolic extract of Pistacia gum. In 

a rat model of CCL4-induced hepatoxocity, the 

level of serum glutamic pyruvic transaminase 

(SGPT) in the animals that received P. vera gum 

extracts (0.5 and 1 g/kg) decreased. Nonetheless, 

no effect was reported on the level of serum 

glutamic oxaloacetic transaminase (SGOT). 

These observations might be due to the presence 

of flavonoids, saponins, and hydrotannins, 

indicating that the ethanolic extract of P. vera 

gum show a protective activity versus liver hurm 

in the rat model of hepatic injury [24]. 

Furthermore, the aqueous extract of Pistacia 

integerrima was found to be effective in treating 

CCL4-induced liver injury in rats [25]. The 

Pistacia integerrima leaf extracts proved to have 

anti-nociceptive and analgesic effects in mice, 

with no considerable acute toxicity after oral 

administration [26]. In addition, the bark extract 

of this plant had analgesic and anti-

gastrointestinal motility effects [27] (Table 1). 

Pistachios and inflammatory bowel disease 

(IBD) 

The oleogum resin (OR), as a component of 

Pistacia lentiscus (P. lentiscus), being also 

called “Mastaki”, is widely used as an effective 

therapeutic remedy in curing inflammatory 

bowel disease (IBD) in traditional Iranian 

medicine[6]. Inflammatory bowel disease (IBD) 

is a term used for two conditions (Crohn's 

disease and ulcerative colitis) specified by 

chronic inflammation of the gastrointestinal (GI) 

tract. Treatment with OR was reported to 

improve both the onset and development of the 

disease, thereby inhibiting weight loss in colitis 

models [7, 28-35]. Additionally, generation 

processes of pro-inflammatory mediators, 

including nitric oxide (NO) and prostaglandin 

E2 from their cellular sources, are limited by 

OR. Analyses based on western blotting and 

reverse transcription polymerase chain reaction 

(RT-PCR) confirm that OR (from P. lentiscus) is 

able to down-express persuadable nitric oxide 

synthase (iNOS) and cyclooxygenase-2 (Cox-2) 

at both protein and mRNA levels. In addition, 

research shows that OR contains hydroxyl 

radicals with potent scavenging properties, yet it 

scavenges NO and superoxide radicals very 

weakly (31). OR (at an oral dose of 500 mg/kg) 

has been reported to adequately reduce severity 

of gastric mucosal damage caused by pyloric 

ligation, aspirin, phenylbutazone, and reserpine 

in rat models [7]. Furthermore, in a four-week 

treatment of Crohn’s disease (CD) patients with 

OR (6 caps/d, 0.37 g/cap), the protein level of 

tumor necrosis factor α (TNF-α) decreased, 

while the macrophage migration inhibitory 

https://www.sid.ir/en/journal/SearchPaper.aspx?writer=909417
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factor (MIF) remarkably increased. This fact 

may somehow confirm that random migration 

and/or oriented                            chemo-attraction 

of monocytes/macrophages to inflamed regions 

were restricted. This restricted migration of 

monocytes/macrophages may help attenuate 

clinical aspects of IBD due to the decreased 

infiltration of these cell types inside the inflamed 

bowel. According to the latest studies, an 

alteration is yet to be observed in the levels of 

interleukin 6 (IL-6), chemokine (C-C motif) 

ligand 2 (CCL2), and intracellular antioxidant 

glutathione (GSH). This may change OR effects, 

as an immune-modulatory factor, on peripheral 

blood mononuclear cells (PBMCs). In fact, this 

may be realized either via inhibition of TNF-α 

expression or stimulation of its activity [36]. In 

another study of OR effects (6 caps/d, 0.37 

g/cap) on CD patients, a remarkable reduction 

was reported in the CD activity index (CDAI), 

through which a comparison was made with 

pretreatment status of the disorder. Accordingly, 

the plasma levels of IL-6 and c-reactive protein 

(CRP) considerably decreased; in addition, the 

total antioxidant potential (TAP) significantly 

decreased in the studied patients. Surprisingly, 

none of the patients or controls experienced 

considerable side effects [37]. 

The results of a double-blind clinical trial on 

patients experiencing symptomatic and 

endoscopically proven duodenal ulcers showed 

that symptomatic relief was achieved in 80% of 

patients treated with OR and in 50% patients 

treated with a placebo (P < 0.01).  In this study, 

the patients received either OR or a placebo for 

a two-week period. Besides, endoscopical 

findings showed that 70% of patients treated 

with OR were cured, while this rate amounted to 

22% in patients who only received placebo 

treatment. The variation in healing caused by the 

therapy protocols was considerably significant 

(P < 0.01). OR, in addition to being tolerated 

well by patients, was associated with no side 

effect. These investigations confirmed the fact 

that OR is effectively involved in improving 

ulcer-related healings [36-42] (Table 1). 

In general, given the underlying action 

mechanisms of these plant products, the 

combination of OR with other plant remedies 

can be beneficial for the effective multiple 

reactions involved in IBD. Plant sources of OR 

include Pistacia lentiscus, Bunium persicum, 

Solanum nigrum, Plantago ovata, Boswellia, 

Solanum nigrum, Plantago ovate, and 

Commiphora mukul [34]. According to the data 

existing in the literature, Pistacia lentiscus is 

more effective in treating IBD, with no harmful 

side effects observed [34]. Some other studies 

demonstrated that beneficial effects of OR on 

IBD are exerted through various pathways. 

These pathways include NO production 

inhibition [29], immunomodulatory properties 

[30], antimicrobial [29] and anti-inflammatory 

activities [32, 33], as well as inducing clinical 

remission [38, 39]. In general, these data indicate 

that the the effects of OR on various features of 

IBD are required to be examined more 

accurately in further studies. In addition, obesity 

can be caused by the interaction of gut microbes 

and metabolic disorders. In general, gut 

microbes in obese patients can induce 

inflammation in adipose tissue and increase 

macrophage infiltration. Rock et al (2020) 

reported that pistachio consumption in high-fat 

diet-fed mice surprisingly increased butyrate-

producing bacteria, such as the genera 

Allobaculum and Dorea. Butyrate helps 

maintain normal differentiation in epithelial 

colonocytes. Moreover, in some models of 

inflammatory bowel diseases, colitis decreased 

with an increase in probiotic Lactobacillus in a 

pistachio diet [43]. 
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Effects of pistachios on lowering the 

glycemia index 

Diabetes mellitus (DM), especially type 2 

diabetes mellitus (T2DM), is a global disorder. 

In fact, it is mostly believed that diabetes 

mellitus is related to obesity and lack of physical 

activity. T2DM is one of the leading causative 

factors for cardiovascular disorders and other 

chronic states. Thus, this clinical state is turning 

into a serious public health complication in 

different populations [44, 45]. Consumption of 

nuts has an inverse correlation with an increased 

risk of T2DM, mainly  due to their being rich in 

several beneficial components, such as fibers, 

healthy fats, antioxidants, and anti-inflammatory 

compounds [46-51].  

The protein hydrolysate derived from P. vera 

regulates the blood glucose level. Mohamadi et 

al (2019) reported that pistachio protein lysates 

had a strong effect on the blood glucose level in 

rats with a high-sugar diet and type 1 diabetes 

[52]. Besides, the results showed that 

hemoglobin A1c (HbA1c) and fasting blood 

glucose (FBG) decreased significantly after 8 

weeks. Hern´andez-Alonso et al (2014) 

investigated the consequence of pistachio 

supplmentation on glucose metabolism and 

insulin resistance. In their research, 54 

prediabetic subjects went on two diets, including 

a pistachio-supplemented diet and a control diet, 

each for 4 months. Participants assigned to the 

pistachio diet were supplemented with 57 g/day 

of pistachios. In that study, chronic consumption 

of pistachios reduced fasting glucose and insulin 

levels, thereby improving insulin resistance. In 

addition, consumption of pistachios increased 

gastric hormone levels, such as glucagon-like 

peptide-1 (GLP-1), which enhanced the 

secretion of insulin and inhibited glucagon 

release [53]. Solute Carrier Family 2 Member 4 

(SLC2A4) protein expression occurred on the 

surface of lymphocytes in both prediabetic 

subjects and those with impaired glucose 

metabolism. Besides, a snack of pistachio nuts 

significantly reduced HbA1c and FBG 

concentrations. Accordingly, in a double-blind, 

placebo-controlled, randomized trial, 48 diabetic 

patients with type 2 diabetes were equally 

separated into two groups of A and B. In group 

A, patients consumped 25 g of a pistachio nut 

snack  twice a day for 12 weeks, and group B 

was supplemented with a control meal without 

nuts. According to the results, the snack of 

pistachios had favorable efficacy on glycemic 

control, so it was considered a desirable 

supplement in type 2 diabetic patients [54]. 

It has been established that most pistachio 

varieties, among other nuts, have a low glycemic 

index. Thus, they are proposed to be used for 

their possible effectiveness in lowering 

postprandial glycaemia and insulinaemia, with 

this potentially enabling them to reduce the risk 

of DM. Consumption of pistachios, either alone 

or in combination with other foodstuffs, has 

been shown to affect postprandial glycaemia 

[55, 56]. Pistachios exert minimal effects on 

postprandial glycaemia when used alone. 

Following the addition of pistachios (around 56 

g) to other foodstuffs with a high glycemic index 

(e.g. pasta, parboiled rice, and instant mashed 

potatoes), the total postprandial glycemic 

response of the combination decreased by 20–

30% in a dose-dependent manner [55]. An 

investigation of 20 subjects suffering from 

metabolic syndrome, who were treated with 

85.04 g of pistachios and bread, showed a 

decrease in postprandial glycaemia levels; 

however, the diet increased the glucagon-like 

peptide compared to the subjects who received 

bread alone [56].  

In several clinical investigations, beneficial 

effects of pistachio supplementation were 

http://phj.rums.ac.ir/article_120897.html
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studied on glucose concentrations, which 

produced inconsistent results [57]. In a study, a 

Mediterranean diet was administered to 32 

healthy young men (mean age of 22, within                       

range 21-24) without any lipid defects for 4 

weeks. Following that period of having the diet, 

participants received the same Mediterranean 

diet with the only exception that it contained 

pistachios for 4 weeks instead of the 

monounsaturated fat content, which constituted 

about 20% of the daily caloric intake. 

Furthermore, fasting blood samples and brachial 

endothelial functions were assayed at the 

baseline and after each diet. Finally, the 

Mediterranean diets were compared to each 

other, and the pistachio diet significantly 

reduced the glucose level (P < 0.001). 

The effects of the American Heart 

Association Step I diet combined with the 

supplementation of 42 or 70 g/day of pistachios 

were compared to those of a control diet (the 

American Heart Association Step I itself without 

any supplementation) on Chinese subjects 

suffering from metabolic syndrome, in a 

randomized parallel-group study. The results of 

the study showed no considerable difference in 

fasting plasma glucose or insulin levels between 

the two groups when compared to the baseline 

values. Accordingly, the blood glucose levels 

increased significantly in the control group in 

week 12, but not in the pistachio group [58]. In 

another similar study, 60 subjects with 

confirmed metabolic syndrome were randomly 

divided into two groups of salted and unsalted 

pistachio diets (20% energy) as well as a control 

diet for a 24-week period. Accordingly, a 

significant reduction was observed in glucose 

levels, yet blood insulin levels consistently 

remained unchanged. In fact, pistachios contain 

fibers and healthy fats, but they have a low 

content of carbohydrates. This could in part 

explain that the effect of pistachios on glucose 

metabolism may be due to their rich carotenoid 

content [59]. Based on the results of another 

randomized controlled study, the intake of 75 

g/day of mixed nuts, including pistachios, in 117 

T2DM patients for a three-month period (as a 

replacement for a carbohydrate-rich diet), 

compared to the intake of healthy whole-wheat 

muffins, or a half portion of both showed a 

remarkable reduction in the HbA1c level even 

though the subjects were in oral anti-diabetic 

therapy. Moreover, an improvement was 

observed in total cholesterol in the subjects who 

were taking statins [60]. Additionally, positive 

effects were observed on glucose metabolism in 

fasting or postprandial conditions. However, 

more accurate studies are required to be 

conducted to evaluate long-term effects of diets 

containing pistachios on insulin resistance and 

secretion, or diabetes control. Many researchers 

reported that nuts be able to lower the risk of 

insulin resistance in T2DM patients.   

The anti-diabetic effect of Chios Gum Mastic 

(CGM) is rather a novel observation, yet few 

studies have supported the notion to date. 

Evidence regarding the glucose lowering 

activity of CGM was initially provided by 

Triantafyllou et al (2007) who demonstrated that 

glucose levels decreased significantly in the 

low-dose studied group in male  subjects [16].  

Serum glucose levels in T2DM patients who 

received  P. lentiscus var. chia gum for 12 

months decreased considerably in men (p = 

0.003); however, glucose level changes were not 

observed in women [16] (Table 2). 
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Table 2 Effects of pistachios on lowering the glycemia index 

Effect on 

disorders 

P-value Type of patients Pistachio 

species 

Plant part Ref. 

number 

Glycemic 

index↓ 

 

P < 0.01 10 healthy volunteers (3 males, 7 

females); aged 48.3±6.4; BMI: 

28.0±4.8 kg/m2 

Pistacia 

vera 

 

Seeds 

 

Sari et al. 

(2010) 

Postprandial 

glycaemia↓  

P < 0.05 Men and women aged 40–65 and 

BMI of 430 kg/m2, with metabolic 

syndrome 

Pistacia 

vera 

 

Seeds 

 

Gulati et al. 

(2014) 

FBS↓ P < 0.001 32 healthy young men (mean age 

22 y, range 21–24) 

Pistacia 

vera 

Seeds Jenkins et 

al. (2011) 

BG/ Insulin 

→ 

 

P < 0.05 Metabolic syndrome Pistacia 

vera 

 

Seeds 

 

Phillips et 

al. (2005) 

BG↓ 

 Insulin → 

 

P < 0.04  

P= 0.7  

Metabolic syndrome Pistacia 

vera 

 

Seeds 

 

Segura et 

al.( 2006) 

FBS ↓ 

HbA1c → 

Insulin ↓ 

Total 

cholesterol → 

GLP-1↑ 

SLC2A4 ↓ 

Systolic blood 

Pressure → 

Diastolic 

blood 

Pressure → 

 

p < 0.001  

p=0.14 

p < 0.001  

p=0.15 

 

P < 0.01 

P < 0.05 

p=0.22 

 

p=0.75 

 

 

 

54 pre-diabetic subjects; aged 

between 25 and 65; fasting plasma 

glucose 

levels between 100 and 125 

mg/dL; BMI: 28.2, 29.6 kg/m2 

Pistacia 

vera 

 

Seeds 

 

Zhou et al. 

(2009) 

FBS ↓ 

HbA1c ↓ 

Systolic BP ↓ 

P < 0.05 

P < 0.05 

P < 0.05 

P=0.10 

48 diabetic patients; aged 53±10 Pistacia 

vera 

 

Seeds 

 

Salehi-

Abargouei et 

al. (2013) 
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Diastolic BP 

→ 

BMI ↓ 

P < 0.05 

 

Systolic BP ↓ 

Diastolic BP 

→ 

BMI→ 

 

P < 0.04 

P=0.11 

P=0.05 

30 well-controlled type 

2 diabetic adults; aged: 56.1±7.8  

Pistacia 

vera 

 

Seeds 

 

Burns-

Whitmore et 

al. (2017) 

HbA1c↓ 

Total 

cholesterol↑ 

p < 0.001  117 T2DM patients Mixed nuts 

(including 

pistachios) 

Seeds Myers & 

Champagne 

(2007) 

BG in men↓ 

BG in 

women→  

  

 

p = 0.003  

NS 

133 humans (93 

women and 40 men) aged over 50 

Pistacia 

lentiscus 

var. chia  

Gum Marinou et 

al. (2010) 

Abbreviations used in this table are listed below: 

BG: Blood Glucose, BMI: Body mass index, FBS: Fasting blood suger, HbA1c: Glycated hemoglobin 

A1c, T2DM: Type 2 diabetes mellitus, ↑: increased, ↓: decreased, →: not changed, NS: Not significant 

 

Pistachio regulatory effects on blood 

pressure  

Several studies have reported that pistachios, 

among nuts, have the highest level of potassium, 

amounting to approximately 10,053 mg/kg (8% 

of the daily value) [61, 62]. Potassium is the 

main intracellular cation, and body organs are in 

high demand of it for normal cellular activities 

and vascular tone in blood pressure (BP) [63]. 

Clinical studies have reported that increased 

potassium intake might possibly help control BP 

in normal and hypertensive subjects [64, 65]. 

Cardiovascular diseases (CVDs), being 

partially caused by hypertension, are considered 

the major risk factors for mortality worldwide. 

Accordingly, hypertension consider as one of the 

most recurrent leading causes of CVDs [66, 67], 

the main causative factor of 7 million deaths per 

year worldwide. Positive modifications in 

lifestyle have been reported to be effective in 

controlling BP [67]. Among these modifications, 

nutritional conditions play a particularly 

important role in limiting and controlling BP 

[68]. Some specific dietary modalities, including 

Dietary Approaches to Stop Hypertension 

(DASH) and Mediterranean diets are likely to 

significantly reduce BP [69], having become 

promising regimens for lowering the risk of 

CVDs [70]. Foodstuffs with a compact and 

dense nature, such as unprocessed nuts, are 
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among the main candidates of healthy foods. 

Raw nuts contain a high diversity of nutrients 

and phytochemicals with little amounts of 

sodium, which can be require to control BP [71]. 

Some prospective longitudinal studies claimed 

that subjects receiving nuts on a daily basis faced 

lower risks of hypertension and CVD risk factors 

than those not regularly consuming nuts [72, 73].  

An investigation, in which 1,652 adults from 

21 RCTs were assessed, showed that systolic BP 

(SBP) was controlled by nuts. In addition, it 

showed that pistachios had significant effects on 

reducing SBP. In contrast, almonds, walnuts, 

cashews, mixed nuts, peanuts, and soy nuts 

showed no significant effect on reducing SBP. 

Surprisingly, in individuals not suffering from 

T2DM, pistachios affected SBP more 

significantly. However, Sauder et al (2014) 

demonstrated that systolic ambulatory BP 

decreased significantly in a pistachio diet. In this 

randomized trial, participants with well-

controlled T2DM consumed a moderate-fat diet 

(33% fat) containing pistachios (20% of total 

energy) for 4 weeks. In addition, replacing low-

fat snacks with pistachios led to increasing heart 

rate variability and decreasing ambulatory blood 

pressure in adults with well-controlled T2DM 

[74]. 

In this study, diastolic BP (DBP) was not 

affected by other nuts, while pistachios 

controlled DBP in 1,652 male adults. 

Researchers claim that pistachios alone or in 

combination with other nuts significantly 

minimize DBP, whereas other nuts fail to do so. 

A recent randomized clinical trial was done on 

the outcomes of the daily 42 g of pistachio 

consumption compared to the control group for 

a four-month period on cardiometabolic factors. 

Accordingly, the pistachio group experienced a 

notable lowering in the body mass index (BMI) 

and waist circumference, as well as a reduction 

in both systolic and diastolic blood pressure 

[43]. In addition, in subjects without a history of 

T2DM, only pistachios were able to decrease 

DBP, similar to SBP. According to the results of 

the abovementioned investigation, only 

pistachios exhibited a unique tendency to reduce 

both SBP and DBP; however, mixed nuts 

lowered only DBP, with nut consumers without 

T2DM having experienced no reduction in SBP. 

Moreover, when T2DM patients were 

eliminated from statistical data analysis, only 

pistachios significantly reduced both SBP and 

DBP [72, 73]. 

As mentioned above, pistachios include 

MUFAs and a rich content of phytosterols, being 

highly effective in controlling BP. The presence 

of a variety of compounds, including lutein, b-

carotene, and g-tocopherol in pistachio nuts, has 

been proved to affect inflammatory mediators 

and oxidative states, including CRP and IL-6 

[75]. This in turn causes a reduction in oxidized 

LDL cholesterol and further improves total 

antioxidant status, all of which being well 

recognized as factors involved in mediating the 

endothelial function. Nuts are considered the 

major source of arginine, a member of the amino 

acid family [75], serving as a precursor for 

endogenous nitric oxide, i.e. a known potent 

vasodilator that acts via second intracellular 

cyclic guanosine 5'-monophosphate [76]. These 

facts are the main purposes for minimizing the 

effects of nuts on BP [77, 78]. These 

observations were made with limitations that 

must be considered when interpreting the 

findings; accordingly, the reasons for the 

inconsistency observed could be differences in 

the duration of interventions, inclusion criteria 

(age range and health status), exclusion criteria 

(diseases, clinical states, and therapy protocols), 

amounts of pistachios consumed, and the type of 

recommendations given to the subjects [57, 79-
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81]. According to the results of this study, 

consumption of nuts reduced BP, and in 

particular SBP. Besides, it appeared that 

pistachios were more effective in reducing SBP 

and DBP than other nuts.  

Pistachios and anthropometric indices  

Overweight and obesity, being among the 

most important problems in the world, have 

negative impacts on the quality of life and 

community health. Human body shape provides 

important information about health and disease 

risks, such as cardiovascular diseases, diabetes 

mellitus, and all-cause mortality [82]. Moreover, 

nutritional disorders are considered among the 

most important factors associated with 

overweight, obesity, and underweight.  

Body mass index (BMI) is the most prevalent 

factor used to assess anthropometric indices. 

BMI is evaluated based on a person’s weight and 

height [83] . In a randomized controlled study, 

100 subjects were prescribed with regular 

consumption of 42 g of pistachios in a four-

month behavioral weight loss intervention. 

According to the results, there was no significant 

difference in weight changes, with a greater 

reduction observed in BMI in the pistachio 

group [43]. In another study, the effect of daily 

consumption of pistachios, as an afternoon 

snack, was investigated on body weight and 

BMI. Accordingly, the pistachio-supplemented 

group, with overweight or obesity, consumed 53 

g/d of pistachios and showed a significant 

reduction in BMI [84]. 

Waist circumference and body weight are 

considered good indices of body fat, especially 

one’s internal fat deposits. In fact, pistachios 

contain small amounts of saturated fatty acids 

(SFA) and more than 80% of unsaturated fatty 

acids, mostly monounsaturated fatty acids 

(56%). Hence, anti-hyperlipidemic effects of 

pistachios depend on their fatty acid content 

[43]. In a study, 30 healthy French women 

consumed 56 g of pistachios as an afternoon 

snack [85]. Among the women who consumed 

pistachios, no significant effect was observed on 

body weight, but their waist circumference 

decreased. As a matter of fact, consuming 

pistachios increases levels of proteins and 

unsaturated fatty acids, thereby increasing 

energy as well as the risk of weight gain and 

obesity. Nevertheless, the satiety value of nuts 

has been considered as a factor for nut 

consumption not associated with weight gain. 

Wang et al (2012) reported that the daily 

ingestion of 42 g of pistachios was not 

significantly effective in increasing the waist-to-

hip ratio and weight gain [86]. In another 

crossover study, 48 healthy college-aged female 

students were supplemented with 20% of energy 

from pistachios in a 10-week treatment period, 

yet their body weight did not change despite the 

dietary energy they received. In addition, total 

MUFA, total PUFA, insoluble dietary fibers, 

gamma-tocopherol, and copper were all 

significantly higher than those of the control 

[87]. It is worth noting that regular pistachio 

consumption is linked to increased dietary fiber 

and decreased consumption of sweets, with 

positive effects on anthropometric indices. 

  

4. Conclusion 
In conclusion, the information on the 

databases about pistachios and their different 

plant parts indicated their essential role in 

exerting therapeutic effects in various clinical 

states. Beneficial effects of pistachios have been 

well documented on several gastrointestinal 

disorders, such as IBS, dyspepsia, and the like. 

In addition, their effects have been reported on 

controlling critical levels of liver-derived 

enzymes (SGOT, SGPT), especially after liver 

toxicity. Several clinical trials have reported that 
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inflammatory bowel disease responds to the 

therapy with pistachios and their different parts, 

specifically their resin. Although some clinical 

studies reported positive effects of pistachio 

supplementation on balancing glucose levels in 

diabetic patients, there were some 

inconsistencies; thus, the results must be 

documented more accurately. Pistachios contain 

nutrients and significantly attenuate blood 

pressure (either systolic or diastolic) that is the 

leading cause of cardiovascular diseases. 

According to the facts reviewed in this article, it 

is recommended that more accurate 

investigations be performed with more subjects 

in clinical trials to more accurately assess the 

effects of pistachio nuts and their various plant 

parts on controlling the aforementioned clinical 

states. In addition, it is required that adverse 

effects of pistachios and their plant parts on 

subjects consuming them be studied well.  
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The abbreviations used in this study are listed 

below:  

Blood pressure (BP), Body mass index (BMI), 

Carbon tetrachloride-4 (CCL4), Cardiovascular 

diseases (CVDs), CD activity index (CDAI), 

Chemokine (C-C motif) ligand 2 (CCL2), Chios 

Gum Mastic (CGM), C-reactive protein (CRP), 

Crohn’s disease (CD), Cyclooxygenase-2 (Cox-

2), Diabetes mellitus (DM), Diastolic blood 

pressure (DBP), Dietary approaches to stop 

hypertension (DASH), High density lipoprotein 

(HDL), Inflammatory bowel disease (IBD), 

Intracellular antioxidant glutathione (GSH), 

Irritable bowel syndrome (IBS), Low density 

lipoprotein (LDL), Macrophage migration 

inhibitory factor (MIF), Monounsaturated fatty 

acid (MUFAs), Nitric oxide (NO), Nitric oxide 

synthase (iNOS), Oleogum resin (OR), 

Randomized controlled trials studies (RCTs), 

Reverse transcription polymerase chain reaction 

(RT-PCR), Solute Carrier Family 2 Member 4 

(SLC2A4), Saturated fatty acid (SFA), Serum 

glutamic oxaloacetic transaminase (SGOT), 

Serum glutamic pyruvic transaminase (SGPT), 

Systolic blood pressure (SBP), Total antioxidant 

potential (TAP), Traditional Iranian Medicine 

(TIM), Triglyceride (TG), Tumor necrosis factor 

α (TNFα), Type 2 diabetes mellitus (T2DM) 
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