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ABSTRACT

Diabetes mellitus is the most prevalent endocrine disease result in blood glucose increment,
carbohydrate, lipids and protein metabolism disorders. Primary and effective cure for
diabetes is insulin and hypoglycemic drugs usage, but these compositions have some
undesirable side effects. Herbal medicine is the oldest kind of diseases cure has recognized.
However, rational prescription of effective medicinal plants for diabetes cure requires
precise information of action mechanism of these plants. In present study, diabetes induced

Keywords in rats, and then hypoglycemic effect of walnut husk hydroalcoholic extract and blood
Walnut lipoproteins (LDL, HDL, VLDL), triglyceride and total cholesterol changes were evaluated
Diabetes by enzymatic kits. The results showed significant reduction of glucose, triglyceride, VLDL
Lipid profile and LDL levels in extract group in comparison with diabetic control(P=0.001). Glucose and
Glucose LDL reduction by walnut shell are similar to glibenclamide effect. And TG, VLDL

reduction by walnut are more than glibenclamide effect. Walnut also could increase HDL
levels significantly in comparison with diabetic control (P=0.001) that this effect is similar
to glibenclamide effect on HDL. In summary, the positive effects of walnut green husk

Glibenclamide.

suggest a possible role of this plant in improving glucose and lipid metabolism in diabetics.

Introduction

Diabetes mellitus is the most prevalent endocrine disease
results in blood glucose increment, carbohydrate, lipids and
protein metabolism disorders. This disease is created as a result
of glucose cell dissabsorption derives from decrease of insulin
secretion or insulin resistance of body cells and result in
intracellular metabolism changes in most tissues such as liver[1].
Considering side effects of diabetes in patients, investigation of
its cure and prevention ways are necessary. Though, primary and
effective cure for diabetes is insulin and hypoglycemic drugs
usage, but these compositions have some undesirable side
effects. Medicinal plants and their derivatives have been used to
cure diabetes since past years but scientific investigations are
necessary to prover of their effects [2].

Walnuts (Juglans regia) are plants in the family
Juglandaceae. Walnut fruit is drupe includes bitter materials.
Walnut is a useful tree in nurture usages and traditional
medicine, and its remedy properties have been recognized since
past years. Useful parts of walnut tree are leaf, second shell and
fleshy part of green fruit and its wood. Green husk of walnuts
fruit called epicarp. Epicarp has effects similarly walnut leaf and
includes: emulsion, glucose and organic acids such as citric acid,
malic acid, phosphates, oxalate calcium. Other materials in its
green husk are Siaresinolic acid, betulinic acid, daucosterin, 4,5-
O-isopropylidene-a-tetralone, 4-methoxy-a-tetralone-5-Oa-
glucopyranoside, 4-ethoxy-8-hydroxy-o-tetralone2,3-dihydroxy-
1-(4-hydroxy-phenyl)-propan-I-one, dihydrophaseic acid. Juglon
is 5-Hydroxy 1,4 naphtoquinone that there is only in green and
fresh parts of walnut and it is one of the most important
flavonoides of walnuts green husk [3,4,5,6]. Walnut leaf and
shell have some medicinal effects, as walnut green husk has
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antioxidant [7,8] antifungal [9,10], astringent, wart liquidator
effects and uses for skin diseases and anemia cures.

Walnut leaf and unripe fruits fleshy part is a bitter reinforcer
and has worm rebuff, anti-diabetic, anti-phthisis effects [11]. In
present study, we induced diabetes in rats. After diabetes
verification, we evaluated effect of Juglans regia shell
hydroalcoholic extract on blood glucose.

Materials and methods

Plant materials and extraction. Fresh husk of J.regia were
bought from Ardabil Department for Natural Resources (1 kg),
and authenticated by Dr. Mohammad Ebrahimzade, Department
of Biology, University of Esfahan, Iran. A specimen voucher
(AS-AP-04-06-28) was deposited at the herbarium located at the
Department of Biology, University of Ardabil. The husk was
cleaned and powder was prepared with mill, and ethanol 96%
was added to cover the surface of the powder. Then it was
positioned on the shaker. After 24 hours the solution was filtered
through filter paper (Whatman qualitative grade 1), and again
ethanol 75% was added to the remained waste, and was
positioned on the shaker for 12 hours. Finally, the combined
filtrate was then concentrated in a rotary evaporator (35-40 °C),
to a thick, dark green colored crude extract up to /5 the primitive
volume. For proteins isolation and material refining, after the
filtered solution decantation 3 times by chloroform, was
positioned in incubator at 50 ° C. After a few days, the powder
was ready and included net and effective material of the plant. A
crude residue (40g) was obtained giving a yield of 4 %. The
powder was dissolved in normal saline for experiments, and
dilutions were made fresh on the day of experiment.

Animals: The experiments performed complied with the rulings
of the Institute of Laboratory Animal Resources, Commission on


http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Juglandaceae

5804

Life Sciences, National Research Council (NRC, 1996). Ethical
clearance for performing the experiments on animals was
obtained from Institutional Animal Ethics Committee (IAEC).
Male rats (Rattus Norvegicus Allivias) used in the study (190-
220 g) were housed in the animal house of the Ardabil Payame
Noor University. Before initiation of experiment, the rats were
acclimatized for a period of 7 days. Standard environmental
conditions such as temperature (23-25°C), relative humidity (45-
55%) and 12 hrs dark/light cycles were maintained in the
quarantine. All the animals were fed with rodent pellet diet and
water was allowed ad-libitum under strict hygienic conditions.
After the adaptation period, each group of rats was weighted and
marked, and then treated by the specified dose of materials.
Diabetes induction. Alloxan (2,4,5,6-tetraoxypyrimidine;
2,4,5,6-pyrimidinetetrone) is an oxygenated pyrimidine
derivative [12]. Glucose and alloxan structural similarity causes
alloxan connects and enters beta cells. Alloxan degenerates
specially beta cells thus uses as a suitable material to induce
diabetes in animals. Meanwhile alloxan causes Reactive Oxygen
Species production only in Langerhauns islets [13]. Alloxan
injection causes diabetes induction in rats which it’s similar to
human type 1 diabetes. In this study, criterion for diabetes
induction was blood glucose more than 300mg/dl. After 72
hours of alloxan injection, the diabetic rats were separated and
used for the study. Animals were assigned to 4 groups having
the following characteristics:
1) Normal group: was treated by saline (2 ml/kg, i.p.)
2) Diabetic control group: was treated by alloxan monohydrate
(120mg/kg, i.p.) for 3 days alternately. Then, blood glucose was
evaluated by blood glucose test meter (Glutest PRO R; Sanwa-
kagaku,Nagoya, Japan).
3) Extract group: was treated by alloxan monohydrate for 3 days
alternately and, after blood glucose evaluation and diabetes
verification, animals received hydro-alcoholic extract of J.regia
(100 mg/kg , i.p.) for 10 days alternately.
4) Glibenclamide group: was treated by alloxan monohydrate for
3 days alternately and diabetes verificated after blood glucose
evaluation, and after 48 hours, received also glibenclamide
(500mcg/kg/i.p) for 10 days alternately.
72 hours after extract administration, the animals were
anesthetized and blood samples were collected from heart of
each rat and were analyzed for glucose and lipid content by
enzymatic Kits.
Statistical analysis. All the experiments were repeated at least 3
times with appropriate controls. Data are presented as the
Mean+SD and P<0.05 was considered statistically significant.
Statistical analysis was performed using a one-way ANOVA and
the relevant figures were drawn with Excel.
Results

The results of glucose, triglyceride and
biochemical experiments mentioned tablel.
Glucose mean difference of extract group with normal and
control groups is significant(p<0.05)
Triglyceride mean difference of extract group with control
group is significant(p<0.05)
There is not significant mean difference between the groups for
cholesterol due to regulator mechanisms of plasma cholesterol
concentrations.
LDL mean difference of extract group with control group is
significant(p<0.05)
HDL mean difference of extract group with control group is
significant(p<0.05)

lipoproteins
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VLDL mean difference of extract group with control group is
significant(p<0.05)
Each column illustrates mean+SD

According to fig.1,2,3.4, the extract has significantly reduced
glucose, triglyceride, LDL and VLDL level compared with
control group, and considering to there is no mean difference
between extract group and glibenclamide group, thus J.regia
could reduce mentioned factors as glibenclamide.
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Fig.5 displays that the extracts have increased significantly HDL
level in diabetic rats. There is no significant mean difference
between the extract and glibenclamide group(p>0.05) thus the
extract increased HDL level as glibenclamide.
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Discussion

In present study hypoglycemic effect of J.regia husk
hydroalcoholic extract was evaluated in diabetes-induced rats
and results compared with glibenclamide effect. Glibenclamide
is one of the sulfonylurea antidiabetic drugs which increases
insulin secretion of beta cells. In addition to, this drug has
insulin-like effects on glucose metabolism, as decreases
glycogenesis and gluconeogenesis, thus by reduction of two
mentioned mechanisms, blood glucose is reduced [14, 15].

Investigations have been shown alloxan special toxicity for
beta cells is due to fast cell absorb by pancreas beta cells and
free radicals production by alloxan. Free radicals damage
proteins, lipids, carbohydrates, nucleic acids, etc..., herewith
affect cell activity such as membrane function, metabolism and
gene expression, as some cells lose their structures and
functions. According to the studies, oxidative damage of free
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radicals is chief reason of histological and cell damages in some
diseases such as atherosclerosis, cancer, diabetes mellitus, etc...
[16]. Anti-oxidants are compositions which guard cell
membranes and different compositions of organism. Mechanism
of anti-oxidant action is: free radicals agglomeration, electron
transfer to these oxidants and inactivation of them [17, 18].
J.regia green shell includes anti-oxidants such as flavonoides.
Juglon is most important flavonoide of walnut shell. Recent
studies have been shown flavonoides reduce blood sugar[18,19].
Following alloxan injection, and blood sugar increasing,
triglyceride increased too, demonstrates insulin role in lipids
metabolism adjustment [20]. As alloxan induced diabetes
mellitus in rats includes clear undesirable changes in plasma
lipids and lipoproteins as in alloxan or streptozotocin-induced
diabetic rats, increase triglycerides and cholesterol level [21, 22,
23]. On the other hand, in alloxan-induced diabetic rats, glucose
increment result in cholesterol, triglyceride, LDL and VLDL
increment and HDL reduction[24,25] which it’s partly justifier
of undesirable changes in plasma lipids in the diabetic rats of
this study.

Following glibenclamide injection, triglyceride decreased,
In addition too, LDL decreased and HDL increased too, it’s
similar to Bruner, Wasbort, Regitz and Tuval findings [26]. The
extract reduced triglyceride, cholesterol, LDL and VLDL levels
and increased HDL too. Considering to occurs stress oxidative
intensification in diabetes mellitus and result in blood
biochemical changes in diabetes typel[21], and walnut green
shell decreases stress oxidative due to high level anti-oxidant
materials such as flavonoides like juglon, thus result in desirable
changes on glucose and triglyceride levels in rats. In addition to
in diabetes type 1, reduced vascular lipoprotein lipase activity,
thus maybe walnut effective materials can affect this enzyme
action and return it to normal level [27, 28] as breakdown
triglycerides in vessels, and triglycerides hydrolysis result in
their reduction in plasma. By triglyceride reduction by the
extract, VLDL level reduced significantly too. About this event
we can say: intercellular triglyceride increasing causes VLDL
synthesis increasing. Because triglyceride level was reduced
significantly by the extract, it is safe to expect VLDL synthesis
to reduce. Meanwhile, 90% blood VLDL made in liver and liver
cells triglycerides enter VLDL structure, thus each factors
reduce triglycerides, can decrease blood VLDL too[29].
Considering VLDL involves LDL particle generation indirectly,
thus by significant reduction of VLDL by the extract, we can
expect LDL levels to decrease too.

Considering plasma HDL concentration has inverse
association with plasma triglyceride concentration, and recalling
that J.regia shell could reduce triglyceride level, then by
decrease of triglyceride level, increase of HDL level should be
expected [29,30].

Conclusions

According to the results, defines J.regia shell has
hypoglycemic effect in diabetes mellitus experience model in rat
and it causes useful changes on blood lipids. We suggest more
investigations to clear the extract mechanism on blood
biochemical parameters in both normal and diabetic treatments.
Acknowledgments
This research was supported by a research grant (0102/32/2405)
from Ardabil Payame Noor University, Republic of Iran (2009).
References
1- Williams G, Pickup JC. Handbook of diabetes. 2nd ed.
Blackwell science. 2000, p: 48-60

2- Shaprino K, Gong WC. Natural products used for diabetes. J
Am Pharm Assoc. 2002; 42:217-226

3- Sze-Tao KW, Sathe SK. Walnuts (Juglans regia L):
proximate composition, protein solubility, protein amino acid
composition and protein in vitro digestibility. J Sci Food Agr.
2000; 80: 1393-1404.

4- Savage GP. Chemical composition of walnuts (Juglans regia
L.) grown in New Zealand. Plant Food Hum Nutr.2001; 56: 75-
82.

5- Jaimand K, Baghai P, Rezaee MB, Sajadipoor SA, Nasrabadi
M. Determination of Juglon from Leaves and fresh peels of
Juglans regia L. by High Performance Liquid Chromatography.
Iran J Med Aromatic Plant Res. 2004; 20: 323-331.

6- Cosmolescu S, Trandafir I, Achim Gh, Botu M, Baciu A,
Gruia M. Phenolics of Green Husk in Mature Walnut Fruits. Not
Bot Hort Agrobot Cluj. 2010; 38: 53-56.

7- Pereira JA, Oliveira 1, Sousa A, Ferreira 1, Bento A,
Estevinho L. Bioactive properties and chemical composition of
six walnut (Juglans regia L.) cultivars. Food Chem Toxicol.
2008; 46: 2103-2111.

8- Pereira JA et al: Walnut (Juglans regia L.) leaves: Phenolic
compounds, antibacterial activity and antioxidant potential of
different cultivars. Food Chem Toxicol. 2007; 45: 2287-2295.

9- Ali-Shtayeh MS, AbuGhdeib SI. Antifungal activity of plant
extracts against dermatophytes. Mycoses. 1999; 42: 665-672.

10- Noumi E, Snoussi M, Hajlaoui H, Valentin E, Bakhrouf A.
Antifungal properties of Salvadora persica and Juglans regia L.
extracts against oral Candida strains. Eur J Clin Microbiol Infect
Dis. 2010; 29: 81-88.

11- Asgary S, Parkhideh S, Solhpour A, Madani H, Mahzouni P,
Rahimi P. Effect of Ethanolic Extract of Juglans regia L. on
Blood Sugar in Diabetes-Induced Rats. J Med Food. 2008; 11:
533-538.

12- Lenzen S. The mechanisms of alloxan and streptozotocin
induced diabetes. Diabetologica. 2008; 51: 216-226.

13- Wilson GL, Patton NJ, McCord JM, Mullins DW, Mossman
. Mechanisms of streptozotocin- and alloxan-induced damage in
rat B cells. Diabetologia. 1994; 27: 587-591.

14- Fuhlendorff J, Rorsman P, Kofod H, Brand C L, Rolin B,
MacKay P, et al. Stimulation of insulin release by repaglinide
and glibenclamide involves both common and distinct processes.
Diabetes. 1998; 47( 3): 345-351

15- Robert L Engler, Derek M Yellon, Sulfonylurea Karp
blockade in type 2 diabetes and preconditioning in
cardiovascular disease. American Heart Association Inc. 2005;
94:2297-2301

16- Szkudelski T. The mechanism of alloxan and streptozotocin
action in B cells of the rat pancreas. Physiological research.
2001; 50: 536-546

17- Fukuda, T, Iti H, Youshida, T. Effect f the walnut
polyphenol fraction on oxidative stress in type 2 diabetes mice.
Biofactors. 2004; 21: 251-253

18- Vaya J, A viram M,. Nutritional antioxidants: Mechanism of
action, analyses of activities and medical applications. Current
Medicinal Chemistry-Immunology. Endocrine & Methabolic
Agents. 2002; 1: 99-117

19- Zargari A. Medicinal plants. 4™ volume, Tehran University
publication; 1997. p325-328

20- Zhang X F, Tan B K H. Effects of an ethanolic extract of
Gynura procumbens on serum glucose,cholesterol and
triglyceride levels in normal and streptozotocin- induced
diabetic rats. Singapore Med J. 2003; 41(1): 1-6


http://www.springerlink.com/content/?Author=G.P.+Savage
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Noumi%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Snoussi%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hajlaoui%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Valentin%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bakhrouf%20A%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Clin%20Microbiol%20Infect%20Dis.');
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Clin%20Microbiol%20Infect%20Dis.');
http://www.springerlink.com/content/?Author=G.+L.+Wilson
http://www.springerlink.com/content/?Author=N.+J.+Patton
http://www.springerlink.com/content/?Author=J.+M.+McCord
http://www.springerlink.com/content/?Author=D.+W.+Mullins
http://www.springerlink.com/content/?Author=B.+T.+Mossman
http://www.springerlink.com/content/0012-186x/
http://diabetes.diabetesjournals.org/search?author1=J+Fuhlendorff&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=P+Rorsman&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=H+Kofod&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=C+L+Brand&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=B+Rolin&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=P+MacKay&sortspec=date&submit=Submit
http://diabetes.diabetesjournals.org/search?author1=P+MacKay&sortspec=date&submit=Submit

5806

21- Choi JS, Yokozawa T, Oura H. Improvement of
hyperglycemia and hyperlipemia in streptozotocin-diabetic rats
by a methanolic extract of Prunus daidiana stems and its main
components. Planta Medica. 1991; 57:208-211

22- Yadav UC, Moorthy K, Baquer NZ. Effects of sodium-
orthovanadate and Trigonella foenum-graecum seeds on hepatic
and renal lipogenic enzymes and lipid profile during alloxan
diabetes.J Biosci. 2004; 29(1): 81-91

23- Shirdel Z, Madani H, Mirbadalzadeh R. Investigation into
the hypoglycemic effect of hydroalcoholic extract of Ziziphus
Jujuba Leaves on blood glucose and lipids in Alloxan-Induced
diabetes in rats. IJDLD;. 2009; 7(3): 275-281

24- Yanardag R, Bolkent S, Ozoy-Sacan O, Karabulut-Bulan O,
The effect of chard( Beta vulgaris L. var. Cicla) extract on the
kidney tissue, serum urea and cratinine levels of diabetic rats.
Phytotherapy Res. 2002; 16:758-761

25- Mirbadalzadeh R. Shirdel Z. Antihyperglycemic and
Antihyperlipidemic effects of Cornus mas hydroalcoholic
extract in diabetic rats in comparision with Glibenclamide.
IJDLD. 2010; 9(4): 338-343

26- Wasbort J, Regitz G, Chaimowitz D, Tuval M, Vakash I,
Brunner D. Effects of glibenclamide on serum lipids,

Roya Mirbadalzadeh et al./ Elixir Hormo. & Sig. 41 (2011) 5803-5806

lipoproteins, tromboxane,beta thromboglubin and prostacyclin in
non onsulin dependent diabetes mellitus. Clin Ther. 2002; 10(4):
358-71

27- Pushparaj PN, Low HK, Manikandan J, Tan BK, Tan CH.
Anti-diabetic effects of Cichoriu intybus in streptozotocin-
induced diabetic rats. J Ehtnopharmacol. 2007; 111: 430-4
28-Valcheva-Kuzmanova S, Kuzmanov K, Tancheva S,
Belcheva A. Hypoglycemic and hypolipidemic effects of Aronia
melanocarpa fruit juice in streptozotocin-induced diabetic rats.
Methods Find Exp Clin Pharmacol. 2007; 29: 101-5

29- N. Naghsh,: Investigation of plasma lipids and lipoproteins
association with Mg intra and extracellular in diabetic rats. M.S.
Thesis. Esfahan University Science Department. Esfahan, Iran.
(2002)

30- Shirdel Z, Madani H, Mirbadalzadeh R. Investigation into
the hypoglycemic and hypolipidemic effects of hydroalcoholic
extract of Zingiber officinale leaves in alloxan-induced diabetic
rats in comparision with Glibenclamide. 1JDLD. 2009; 9(1): 7-
15.

Tablel- Effect of J.regia shell extract on glucose, cholesterol, triglyceride and lipoproteins levels in

rats
Index experitnental groups (n=10)
control

extract glibenc lamide
glneoge(ingdl 1244611575 TETE2E11T 44 258 5042075 2218341311
trigheeridel mzfdl) 106.30+14 42 2263141535 136 2625 A2 156 20+£12.13
cholesterol{ragidl) 03 79412 32 110.92+10 54 105498 55 110371220
LD ragidly 23374 58 3P04+12.09 22.09£7.30 272540 52
HDLimgfdl) 49 1647 34 26584615 56.16+11.22 51264022
VLDL{rngz il 21 252 88 45204310 27244612 3125242



http://ijdld.tums.ac.ir/
http://ijdld.tums.ac.ir/
http://ijdld.tums.ac.ir/

