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Abstract 
Walnut (Juglans regia L.) is a well-known member of the Juglandaceae family and its kernel is 

widely consumed around the world for both unique nutritional characteristics and health-related 

benefits. Even though several studies investigated the composition and biological activities of 

different parts of the walnut tree, the internal septum of the walnut kernel is less evaluated. In the last 

two decades, some studies investigated phytochemical and pharmacological aspects of the walnut 

septum. Their results showed a wide range of biological properties along with safety of walnut septum 

constituents convincing us to shift our view to walnut septum as a useless by-product to a natural 

herbal material with valuable properties. The purpose of this review was to summarize the currently 

available investigations on chemical composition and biological activities of the walnut septum.  

Several phytochemical studies showed that the walnut septum is a rich source of secondary 

metabolites like polyphenols are which estimated to be responsible for its high antioxidant property. 

Further experimental studies confirmed many biological activities of this by-product such as radical 

scavenging, food preservative, antibacterial, antitumor, hypoglycemic, hypolipidemic, and hepatorenal 

protective properties. 
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Introduction 
Persian or common walnut tree (Juglans regia L.) 

is a widespread species in the world and its 

kernel has been consumed for a long time. 

Walnut tree is commonly cultivated for nut 

production and it is one of the oldest food 

sources known dating back to 7000 BC. Since 

2012, walnut world production exceeded three 

million tons, mostly provided by China, the USA, 

and Iran. One of the unique features of walnut is 

its compositions. Most of others nuts contain a 

high level of monounsaturated fatty acids while 

the walnut kernel is rich in polyunsaturated fatty 

acids such as linoleic (n-3) and linolenic (n-6) 

acids [1]. Walnut not only for its high nutritional 

value but also due to many health benefits has 

always been of great interest. 

Several clinical studies demonstrated that walnut 

fruit posed high antioxidant activity [2], anti-

inflammatory potential [3], glucose and lipid 

lowering efficiency [4-6], and antidepressant 

effects [7,8]. Besides, walnut consumption by 

decreasing low density lipoprotein cholesterol, 

blood pressure and also by improving endothelial 

function increases cholesterol efflux and 

consequently, confers many benefits on 

cardiovascular disease risk factors [9].  

As the walnut tree has a long history of medicinal 

use, its other parts such as green walnuts, flowers, 

https://orcid.org/0000-0002-5717-4445
https://orcid.org/0000-0002-6793-2035


Ghiravani Z. et al. 

 

82  Res J Pharmacogn 7(2): 81-92     

bark, shells and leaves have been employed in 

different traditional medicine systems [10]. Some 

studies investigated specific aspects of biologic 

activities of walnut parts. For example, 

methanolic extract of walnut flower showed 

remarkable antihypoxic, anti-inflammatory, 

antioxidant and antidepressant activities [11]. 

The bark extract of the walnut tree (prepared 

using different solvents) exhibited antimicrobial 

activity against various bacteria [12,13]. 

Moreover, walnut shells have been considered as 

an important bio-resource for pyroligneous acid 

with antioxidant, antimicrobial, and plant growth 

stimulating properties [14]. Several experimental 

and clinical studies have evaluated walnut leaves 

in diabetic animals or patients [15-21]. 

The other part of walnut which has been 

prescribed in the traditional Iranian and Chinese 

medicine the is internal septa of the fruits, the dry 

wood diaphragm tissue that grows inside the 

walnut (figure 1), which has gained considerable 

attention in folk prescriptions to treat various 

illnesses, such as diabetes, insomnia, diarrhea, 

kidney diseases and reproductive disorders 

[10,22]. Despite the fact that several beneficial 

effects of this walnut by-product have been 

mentioned in the traditional medicine literatures, 

so far, few scientific studies have taken it into 

account. We have previously reported that 

ethanol extract of the internal septum of walnut 

fruit exhibited profound hypoglycemic activity in 

diabetic rats and also effectively prevented the 

progress of diabetic nephropathy in 

hyperglycemic animals [23,24]. Over the last few 

years, some studies have focused on biological 

activities of walnut fruit septum and their results 

provide further support for the need to increase 

the level of research on this topic.  

 
Figure 1. Walnut septum (photo taken by the authors) 

 

Methods 
The purpose of this review was to summarize 

currently available investigations relating to 

biological activities of the internal septum of 

walnut fruit. We have searched the topics 

"Diaphragma Juglandis fructus", "Juglans regia 

septum", "septa of the fruit of Juglans regia", 

"kernel septum membranes", "walnut septum" 

and "walnut membrane septum" in the two 

popular electronic databases including PubMed 

and Google Scholar. Datasets were outlined from 

1980 to 2019. 

In this paper, we have collected all the articles 

related to the internal septum of walnut fruit from 

tow popular databases including PubMed and 

Google Scholar. 

 

Results and Discussion 
Traditional background of internal septum use  

Through the literature, several names for internal 

septum of walnut fruit have been used. 

Diaphragma Juglandis fructus, Juglans regia 

septum, septa of the fruit of Juglans regia, 

Kernel septum membranes, walnut septum and 

walnut membrane septum are the names that have 

been used in various sources that refer to this part 

of walnut fruit [22-36]. 

Some of the early published Iranian articles have 

mentioned that walnut septum has been used in 

Iranian traditional medicine for its anti-diabetic 

potential and most of them referred to the book 

titled "Knowledge of Plants" written by Hossein 

Mirheidar and book titled "Medicinal Plants" 

written by Ali Zargari [27,28,37]. However, 

considering these books we could not find any 

description regarding walnut septum and only 

anti-diabetic potential of walnut leaves had been 

claimed [36,38]. Anyway, there are numerous 

articles directly or indirectly referring these 

books [23,24,33,34,39].  

In Chinese traditional medicine, the walnut 

septum had been used to treat different illnesses 

such as insomnia, renal diseases, enuresis, 

gonorrhea, and reproductive disorders [22,40].  

 

Phytochemical constituent 

To the best of our knowledge, for the first time, 

Bezhuashvili and Kurashvili evaluated the 

chemical composition of the walnut septum. 

They reported that the septa of Juglans regia fruit 

was a rich raw material containing several 

compounds including lipids, low-molecular- 

mass phenolic carboxylic acids, phenolic 

aldehydes, catechins, proanthocyanidins, 

oligomeric and polymeric phenolic substances. 

They highlighted the high content of polyphenol 
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compounds which were found in the walnut 

septum [26]. Wang et al. evaluated chemical 

constituents of ethyl acetate extract of the walnut 

septum by preparative high-performance liquid 

chromatography and high-speed counter-current 

chromatography. They reported 14 compounds 

isolated from the walnut septum. The isolated 

compounds were gallic acid, dihydrophaseic acid, 

blumenol B, quercitrin, protocatechuic acid, 

taxifolin-3-O-α-L-arabinofuranoside, ρ-

hydroxybenzoic acid, vanillic acid, ethyl gallate, 

dihydroquercetin, (4s)-4-hydroxy-1-tetralone, 

(+)-dehydrovomifoliol, (6R,9S)-9-

hydroxymegastigman-4-en-3-one, and (6R,9S)-9-

hydroxymegastigman-4-en-3-one [35].  

In a study conducted by Popovici, total phenols 

content and DPPH (1,1-diphenyl-2-

picrylhydrazyl ) radical scavenging activity of 

ethanol extracts of walnut leaves, husk and the 

membrane septum were investigated. 

Surprisingly, the total phenol content of the 

internal septum was markedly higher than both 

leaves and husk extracts and its antioxidant 

activity was superior to only husk extract [41].  

In a comprehensive study, Rusu and colleagues 

investigated the walnut septum phytochemical 

constituents to optimize the suitable extraction 

method for obtaining high content of biologically 

active compounds from the plant material. They 

also aimed to investigate the phytochemical 

profile of walnut septum extract using HPLC-

MS/MS (high-performance liquid 

chromatography-tandem mass spectrometry).  In 

addition, they tested the biological potential of 

the richest polyphenol extract of the walnut 

septum by FRAP (ferric reducing antioxidant 

power) and DPPH antioxidant capacity and the 

inhibition of tyrosinase methods. Accordingly, 

the best solvent and extraction method in which 

the highest content of biologically active 

compounds was obtained were acetone and 

Ultera-Turrax extraction method, respectively. 

However, the content of total phenolics, total 

flavonoids, condensed tannins and total 

antioxidant activity in extracts which were 

prepared via maceration method (ethanol used as 

the solvent) were considerable [34]. Another 

important activity of walnut septum which was 

firstly reported by Rusu and co-workers was its 

amazing tyrosinase inhibitory activity which was 

129.98±3.03 mg kojic acid equivalent per gram 

of the dry lyophilized extract (mg KAE/g dw 

extract). Tyrosinase is the key enzyme involving 

in the production of melanin. It is well 

documented that tyrosinase plays a pivotal role in 

dopamine neurotoxicity as well as in contribution 

to the neurodegenerative Parkinson’s disease. 

Therefore, inhibitors of tyrosinase may alleviate 

skin hyperpigmentation, wrinkle formation and 

also inhibit neurodegeneration and slow down 

aging [42]. To highlight the high level of 

tyrosinase inhibitory activity of the walnut 

septum extract we can compare its activity with 

other medicinal plants that are known to have 

valuable tyrosinase inhibitory activity. For 

example, Achillea sivasica exhibited tyrosinase 

inhibitory activity which varied from 2.9 to 

6.2 mg KAE/g extract [42], and Lycium 

barbarum L. leaves showed the potential 12.84-

16.81mg KAE/g extract [43].  

In a study conducted by Liu et al. polyphenol 

profile of the walnut septum was explored. They 

found 75 individual phenolic compounds 

belonging to flavonoids, tannins and phenolic 

acids. Among them, quercetin-3-O-glucoside, 

quercetin-rhamnose-hexoside, kaempferol-

rhamnoside, and two isomers of quercetin-

rhamnoside were identified for the first time in 

walnut. They also reported that the total 

polyphenol content of walnut septum ethanol 

extract was 122.78± 2.55 mg gallic acid 

equivalent (GAE)/g dry weight of walnut septum 

(after taking into account the extraction yield it 

may be around 45 mg GAE/g dry weight) [30]. 

We previously found that the polyphenol content 

of walnut septum ethanol extract was 21.64 ± 

1.44 mg GAE/g dw [23]. Rusu et al. also found 

that the total phenol content of walnut septum 

was 67.03 ± 9.76 mg GAE/g dw in Ultra-Turrax 

extraction method and 31.27 ± 5.24 mg GAE/g 

dw in maceration method [34]. In a study 

conducted by Akbari et al., phenolic compounds 

of different parts of walnut fruit including hull, 

shell, pellicle (brown skin covering the kernel) 

and kernels were investigated. They reported the 

mean total phenolic content to be 24.68 ± 4.28mg 

GAE/g, 18.04± 4.20 mg GAE/g, 52.05± 1.27 mg 

GAE/g and 1.45±0.12 mg GAE/g for the hull, 

shell, pellicle and kernel, respectively [44]. In a 

comprehensive review article by Jahanban-

Esfahalan and co-authors, it has been mentioned 

that the methanol extract of walnut leaves 

contained the highest polyphenol content (94.39 

± 5.63 mg GAEs/g extract) as compared to 

aqueous extract (27.92 ± 1.40 mg GAEs/g extract) 

[45]. Johnson et al. investigated total phenolics 
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content of 11 highly pigmented medicinal 
plants collected from Kenya, Nigeria, and the 
USA. They found that total polyphenol content 
of those plant were 55.14 mg GAEs/g (Prunus 
africana), 42.11 mg GAEs/g (Acacia tortili), 
17.54 mg GAEs/g (Khaya grandifoliola), 17.23 
mg GAEs/g (Curcuma longa), 14.9 mg 
GAEs/g ( Vernonia amygdalina),14.03 mg 
GAEs/g ( Russelia equisetiformis), 7.96 mg 
GAEs/g (Calendula officinalis), 7.09 mg 
GAEs/g (Phragmites australis), 6.69 mg 
GAEs/g (Rauwolfia vomitoria), 6.21 mg 
GAEs/g ( Phragmites australis) (industrial), 
and 5.6 mg GAEs/g ( Cnidoscolus 
aconitifolius). [46]. The amounts of phenolic 
compounds in different parts of walnuts, 
especially its septum is considerable compared 
to other famous medicinal plants such as 
Curcuma longa; however, it is difficult to 
compare the results of these studies because 
different extraction methods have been used. 
Recently, Hu et al. published an article in 
which phenolic composition and nutritional 
attributes of the internal septum of the walnut 
kernel were investigated. They reported that 
dietary fiber was the main constituent found in 
the internal septum (73.66 ± 0.73 g/100 g dw). 
The other most prevalent compounds were 
total phenolic compounds (4.84 ± 0.01 g/100g 
dw), the crude protein (2.02 ± 0.11 g/100g dw.), 
crude ash (2.68±0.08 g/100g dw), crude lipid 
(2.49±0.36 g/100g dw ) and total sugar (0.13 ± 
0.002 g/100g dw). Also they found that the 
internal septum of walnut fruit possessed 
several mineral compounds such as K (9362.87 
± 21.90 mg/kg dw), Na (479.17 ± 6.29 mg/kg 
dw), Ca (3526.37 ± 15.71 mg/kg dw), Mg 
(636.80 ± 12.94 mg/kg dw), Fe (36.93 ± 0.90 
mg/kg dw) and few amount of elements such 
as Cu, Zn, Mn, and Se [29]. They identified 
twenty-six fatty acids in the walnut septum (13 
saturated and 13 unsaturated). Among 
saturated fatty acids palmitic acid (C16:0) 
(700.55 ± 8.80 mg/kg dw) and stearic acid 
(C21:0) (143.96 ± 4.02 mg/kg dw) were 
highest while linoleic acid (C18:3N6) (1314.06 
± 10.71 mg/kg dw) and oleic acid (C18:1N9C) 
(549.92 ± 18.98 mg/kg dw) accounted for the 
most unsaturated fatty acids. Amino acid 
profile of walnut septum exhibited six essential 
amino acids and eleven non-essential amino 
acids. Lysine, an essential amino acid and 

glutamate, a non-essential amino acid were the 
most abundant 
 in the walnut septum (2.41 ± 0.02 and 3.86 ± 
0.02 mg/g dw, respectively). The findings of 
these researches revealed that there were nine 
types of monosaccharide compounds in walnut 
septum mainly trehalose (223.76 ± 10.01 mg/g 
dw), xylose (44.79 ± 2.08mg/g dw) and 
mannose (11.45 ± 0.52 mg/g dw). In the 
mentioned study, 14 phenolic compounds in 
the walnut septum including gallic acid, 
phthalic acid, catechin, vanillin, ethyl gallate, 
dihydroquercetin, kaempferol, taxifolin-3-o-α-
L-arabinofuranoside, quercetin-3-rhamnoside, 
quercetin-3-o(4-o-acetyl)-α-L-
rhamnopyranoside, blumenol B, propyl gallate 
and vanillic acid were also reported [29].  
According to the results of the aforementioned 
studies, the phytochemical profile of walnut 
septum warrants the need of further research in 
order to deeply evaluate its probable 
pharmacological activities.  
 
Pharmacological activities 
Some studies investigated biological activities 
of walnut septum and their results have been 
summarized in table 1. We categorized as well 
as discussed these results in the following lines. 
 
Safety 
Ravanbakhsh et al. investigated acute and sub-
acute oral toxicity of walnut septum methanol 
extract on female rats. In the acute phase, oral 
doses of 10-5000 mg/kg extract were tested on 
rats and in sub-acute assay daily dose of 1000 
mg/kg of walnut septum extract was 
administrated to rats for 28 consecutive days. It 
was found that the extract did not produce any 
toxic sign or death and therefore the medium 
lethal dose of walnut septum extract must be 
higher than the tested dose (5000 mg/kg). The 
results of the sub-acute test in which a high 
dose of the extract (1000 mg/kg) was 
investigated for 28 days showed that 
significant increase in liver malondialdehyde 
concentration, and significant reduction in 
serum urea, and kidney xanthine 
dehydrogenase were observed. Generally, not 
only the extract had no important acute and 
sub-acute adverse effects, but also, it may have 
beneficial effects mainly for kidney function 
[33].  
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Table 1. Pharmacological investigations of internal septum of walnut kernel 

Pharmacological 

activity 
Sample Result Ref. 

 

Safety 

Methanolic extract (100-5000 mg/kg in acute 

test and 1000mg/kg in sub-acute test) 

No acute and sub-acute toxicity 

In sub-acute test: 

hepatic malondialdehyde↑, serum urea↓, renal xanthine 

dehydrogenase↓ 

and renal aldehyde oxidase↑ 

[33] 

 

Antioxidant 

effect 

Different extracts prepared with different 

extraction methods (Ultra-turrax or 

maceration) as well as solvents (different 

percentages of acetone or ethanol) 

- Antioxidant activity in the ABST method 

(174.28±9.68 mg TE/g dw walnut septum). 

- Radical scavenging activity in DPPH test 

(255.89 mg TE/g dw walnut septum) 

- Reducing power in FRAP test (400.97 mg TE/g 

dw walnut septum) 

[34] 

Polysaccharides from internal septum of 

walnut fruit 

- Radical scavenging activity increased in a dose 

dependent manner in the DPPH, ABST, 

hydroxyl radical scavenging, and FRAP 

methods. 

[32] 

Anti-bacterial 

effect 

Polysaccharides from internal septum of 

walnut fruit 

- Dose dependent (0.2-1.2 mg/mL) antibacterial 

activity against Gram-negative and also Gram-

positive strains 

[32] 

Adding ethanol extract to traditional butter at 

concentrations of 0.05%, 0.1% and 0.5% 

- Butters with 0.5% walnut septum extract 

showed less bacterial growth (except 

Staphylococcus aureus) and more oxidative 

stability than untreated butters 

[60] 

Anti-tumor effect 
polysaccharides from the internal septum of 

walnut fruit (8-500 µg/mL) 

- Dose dependently suppressed the proliferation 

of human hepatocellular carcinoma cell line 

(HepG-2) and human gastric carcinoma cell line 

(BGC-823) 

[65] 

Anti-diabetic 

effect 

Single aqueous extract (100-1000 mg/kg 

oral) in diabetic rats 
- No hypoglycemic activity [37] 

Single dose of ethanol extract (200-400 

mg/kg oral) in diabetic rats after glucose 

loading and 28 days repeated administration 

- Dose dependently decreased hyperglycemia 

after 3g glucose loading 

- Markedly decreased blood glucose 

concentrations in repeated administration 

[23] 

28 days oral administration of aqueous 

extract of walnut septum (200-800 mg/kg) in 

diabetic mice 

- Decreased blood glucose only at the maximum 

dose (800 mg/kg) 
[27] 

14 days oral administration of ethanol extract 

of walnut septum (100-1000 mg/kg) in 

diabetic rats 

- Decreased blood glucose at 200-1000 mg/kg 

doses. 
[28] 

15 days oral aqueous extract of the walnut 

septum (200-400 mg/kg) in diabetic mice 

- Significantly decreased blood glucose in both 

200 and 400 mg/kg doses 
[39] 

pure polysaccharide fraction from the ethanol 

extract of walnut septum (50-200 mg/kg oral 

for 10 days) in diabetic mice 

- Dose dependently decreased blood glucose 

levels 

- Dose dependently showed α-amylase and α-

glucosidase activities (0.125-4 mg/mL) 

[31] 

Ethanol extract (200-400 mg/kg) 28 days oral 

administration in diabetic rats 

- Blood glucose ↓, Blood urea↓, Blood 

creatinine↓, urine total protein↓, kidney 

histological alterations↓ 

[24] 

↓: decrease; ↑: increase 

 

Antioxidant activity 

Several endogenous and exogenous processes 

produce reactive oxygen and nitrogen species 

(RONS). 

In the normal condition, reactive oxygen species 

are neutralized by the antioxidant defense system. 

However, oxidative damage occurs when the 

balance between the production of RONS and the 

ability of the antioxidant defense system is 

disturbed. Oxidative damage is involved in the 

pathogenesis of many chronic diseases such as 

cardiovascular, neurodegenerative and chronic 

kidney diseases, and also various cancers [47-51]. 

There are debates on whether antioxidant-rich 

food or supplements have beneficial effects on 

prevention of diseases, but numerous 

experimental studies have shown that several 

natural products through the antioxidant activity 

could inhibit the progression of many diseases 

and their complications [39,43,52-56]. Rusu et al. 

evaluated the antioxidant activity of walnut 

septum extract using ABST (2,2′-azino-bis-3-
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ethylbenzthiazoline-6-sulphonic acid), DPPH and 

FRAP methods and their results showed good 

antiradical effects. The highest antioxidant 

activity was reported for the 75% acetone extract 

of the walnut septum with 174.28 ± 8.22 mg 

trolox equivalents (TE) per gram of the dried 

extract in the ABST method, 255.89 mg TE/g in 

DPPH method and 400.97 mg TE/g extract in 

FRAP test [34]. In a review article written by 

Neslihan GöncüoğluTaş and VuralGökmen the 

antioxidant activity of kernels and skins of 

almond, Brazil nut, cashew, hazelnut, macadamia 

nut, pecan, pine nut, pistachio, and walnut were 

summarized. Accordingly, their antioxidant 

activities were reported as follow: peanut 

(Arachis hypogaea L.) (10.76-28.86 mmol TE/g), 

pecan nut (Carya illinoinensis) (78.3 mg TE/g 

dw), pistachio (Pistachia vera L.) (8.05 mmol 

TE/g fresh w), walnut kernel (Juglans regia L.) 

(83.46-93.08%), almond skin (Prunus dulcis) 

(69.52 mmol TE/g fw), and hazelnut skin (309-

1375 mmol TE/g fw) [57]. Meng et al. also 

reported that the half-maximal inhibitory 

concentration (IC50) of walnut septum extract was 

1.06 mg/mL, which was much lower than that of 

the polysaccharide from potato peels (11.57 

mg/mL) and higher than that of ascorbic acid 

(0.077mg/mL) [32]. Although it is impossible to 

compare these values due to the use of different 

methods as well as different ways of expressing 

the antioxidant activity, in general, all shows that 

walnut septum has high antioxidant activity. 

High phenolic compounds can be responsible for 

the high antioxidant activity of walnut septum. 

Wang and colleagues found that walnut septum 

through inhibiting nitric oxide production poses 

anti-inflammatory activity. They attributed this 

activity due to the presence of gallic acid, ethyl 

gallate and (+)-dehydrovomifoliol on walnut 

septum [35]. 

 

Antibacterial and preservative potential 

Numerous herbal extracts with antimicrobial 

properties have been reported. Since ancient time, 

walnut was widely used in traditional medicine 

because of having different potentials such as 

antimicrobial, anti-inflammatory, and anti-

atherogenic effects [25]. There is evidence 

showing that walnut leaves extract selectively 

inhibited the growth of Gram-positive bacteria, 

[58]. Meng and co-workers in an experimental 

study found that water-soluble polysaccharide 

fraction isolated from walnut septum exhibited a 

significant as well as dose dependent (0.2-1.2 

mg/mL) antibacterial activity against two Gram-

negative bacteria (Escherichia coli and 

Pseudomonas aeruginosa) and also two Gram-

positive strains (Staphylococcus aureus 

and  Listeria monocytogenes) [32].  

One of the applications of antioxidant 

compounds is their protective role against 

oxidative damage which occurs during the food 

production and storage process.  In this regard, 

using synthetic antioxidants such as butylated 

hydroxyanisole and butylated hydroxytoluene is 

common in food industries. However, nowadays, 

their usage has been limited due to their toxicity; 

hence, searching for natural antioxidant has 

increased [59]. Mehdizadeh et al. assessed the 

antimicrobial and antioxidant effects of walnut 

kernel septum ethanol extract on the shelf life of 

traditional butter. They added the ethanol extract 

at the concentrations of 0.05%, 0.1% and 0.5% to 

the traditional butter immediately after 

production. They found that after 90 days of 

production, the 0.5% concentration was more 

effective for inhibiting the growth of bacteria 

(except for Staphylococcus aureus) and oxidative 

stability of traditional butter. They concluded that 

the walnut septum extract could be an excellent 

natural antimicrobial and antioxidant agent which 

can be used in butter [60].  

 

Antitumor activity 

Cancer is a public health problem that affects 

many people worldwide. Despite the great 

advances in cancer diagnosis and treatment, the 

need for new, more effective and low 

complicated strategies in the prevention and 

treatment of this disease is felt. For many years 

medicinal plants have been used and are still in 

use in many societies for a variety of therapeutic 

purposes. Many researchers investigate the 

claimed potential properties and uses of different 

herbal extracts in different diseases including 

cancer [61]. There is evidence showing the 

walnut leaves extract exhibited anti-proliferative 

effects on several cancerous cell lines including 

prostate cancer (PC-3), breast adenocarcinoma 

(MCF-7), colon carcinoma (HCT-15 and Caco-2), 

cervical carcinoma (HeLa), hepatocellular 

carcinoma (HepG-2), and renal cell carcinoma 

(A-498 and 769-P) [62-64]. 

In a recent study conducted by Meng et al., the 

anti-proliferative effect of polysaccharides from 

the internal septum of walnut fruit has been 

https://www.sciencedirect.com/science/article/abs/pii/S2214799317300425#!
https://www.sciencedirect.com/science/article/abs/pii/S2214799317300425#!
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investigated on human hepatocellular carcinoma 

cell line (HepG-2) and human gastric carcinoma 

cell line (BGC-823) based on MTT assay. They 

found that the polysaccharides markedly 

suppressed the proliferation of HepG-2 and 

BGC-823 cell lines in a dose-dependent manner 

(8-500 µg/mL) and at the maximum 

concentration the antitumor activity was 67.39% 

and 61.25% in HepG-2 and BGC-823 cell lines, 

respectively [65].  

 

Anti-diabetic activity 
One of the most investigated properties of 

medicinal plants, especially those with high 

levels of phenolic compounds, is the 

hypoglycemic potential. There are several 

scientific evidences showing hypoglycemic and 

anti-diabetic activities of various medicinal plants 

[66]. As mentioned before, walnut especially its 

leaf and shell, has been used in traditional 

medicine for the treatment of diabetes [36,38]. 

There are several experimental studies that have 

investigated aqueous, methanol or ethanol 

extracts of walnut leaf in diabetic animals and 

almost in most of them, hypoglycemic activity 

has been reported [15,19,21,67-69]. However, 

clinical studies show contradictory results. In 

2014, Hosseini et al reported that 2-month oral 

consumption of aqueous extract of walnut leaves 

tablet (200 mg two times per day) significantly 

reduced blood sugar ( from 165 to 144 mg/dL) 

and increased insulin levels in type 2 diabetes 

patients (n=30) [16]. On the other hand, the 

results of a double-blind clinical study in which 

40 type two diabetic patients were treated with 

200 mg ethanol extract of walnut leaf (n=20) or 

placebo (n=20) for two-month showed no 

significant effects on blood glucose (191.7±36.6 

mg/dL vs. 179.5±49.0 mg/dL, p=0.309) and 

insulin levels (6.4 ± 3.7 vs. 7.3 ± 3.9 , p=0.44) 

[70].  

Sarahroodi et al. investigated the hypoglycemic 

potential of the walnut septum in diabetic rats. 

They performed oral glucose tolerance test on 

normal and diabetic rats which were orally 

treated with a single dose of 50-750 mg/kg 

(normal animals) or 100-1000 mg/kg (diabetic 

animals) aqueous extract of the walnut septum. 

They couldnt find any hypoglycemic activity 

neither in normal nor in diabetic animals treated 

with the extract [37]. However, our previous 

investigation showed that while oral glucose 

loading (3 g/kg) significantly increased blood 

glucose levels in diabetic rats with a peak at 30 

min, ethanol extract of walnut septum 

dramatically decreased glucose levels in 90 min 

and 120 min at concentrations of 400 mg/kg and 

200 mg/kg respectively. We also found that 28 

days daily treatment of diabetic rats with ethanol 

extract of walnut fruit at doses of 200-400 mg/kg 

exhibited strong hypoglycemic and 

hypolipidemic activities in diabetic rats [23]. 

Similarly, Dehghani and colleagues found that 4-

week oral treatment of diabetic mice with four 

different doses of aqueous extract of walnut 

septum (200-800 mg/kg) could decrease glucose 

levels only at the maximum dose [27]. It seems 

that the ethanol extract of walnut septum 

exhibited more considerable hypoglycemic 

potential. Hajikhani et al. also reported that 14 

days of oral administration of walnut septum 

ethanol extract (100-1000 mg/kg) resulted in 

significant blood glucose reduction in diabetic 

rats [28]. Zangeneh et al. found that 15 days oral 

administration of aqueous extract of the walnut 

septum (200-400 mg/kg) could ameliorate blood 

glucose levels and also inhibit hepatic damage 

progress in diabetic mice [39]. The recently 

reported results of Meng and co-workers study 

showed that DJP-2, a pure polysaccharide 

fraction from the ethanol extract of walnut 

septum had clear in vivo and in vitro 

hypoglycemic activities and antiglycation 

potential [31]. In our previous study, we found 

that the ethanol extract of walnut septum 

significantly reduced blood glucose, urine total 

protein, blood urea nitrogen, and creatinine 

concentrations in a dose independent manner. 

Beside, 4-week administration could ameliorate 

kidney histological alterations such as mesangial 

matrix expansion and glomerular tuft-to-capsule 

adhesion in diabetic rats [24]. 

 

Conclusion 
In summary, phytochemical evaluation of walnut 

septum confirmed the presence of high amount of 

phenolic compounds and desirable radical 

scavenging and tyrosinase inhibitory activities. 

Moreover, some experimental works have 

demonstrated its antibacterial, anti-tumor, anti-

diabetic and food preservative potentials. Taken 

together, these properties are opening up new 

possibilities regarding beneficial effects of 

walnut septum on neurodegenerative diseases 

(like Parkinson disease) and skin disorders (hyper 

pigmentation due to melanin as well as skin 
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wrinkle formation). Nevertheless, further studies 

are required to investigate other probable 

pharmacological activities of walnut septum.   
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