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Abstract

in hypercholesterolemic rats.

controls too.

lipoprotein cholesterol (HDL-C) were assayed.

Hypercholesterolemia is characterized as a major risk factor for cardiovascular diseases (CVD). The use
of antioxidants is the most preferred way to overcome hypercholesterolemia complications. Several evidences
demonstrated the potential antioxidant properties of walnut leaf, so current study was designed to examine this effect

Fifty albino rats divided into 5 groups of 8. Hypercholesterolemic rats (1% cholesterol in usual diet) received 1%,
2% and 5% weight concentration of walnut leaf powder in daily diets. There is two Hypercholesterolemic and normal

The treatment period was 40 days. The blood samples were collected from eyes after treatment, and biochemical
parameters including FBS, triglycerides, cholesterol, low density lipoprotein cholesterol (LDL-C) and high density

The current results showed that consumption of walnut leaf decreased cholesterol (P<0.05), LDL-C and triglycerides
but increased HDL-C. The consumption of 5% walnut leaf in hypercholesterolemic diet had most effects.

It can be concluded that walnut leaf has useful effects probably due to its antioxidant properties, on cholesterol and
lipid profile in hypercholesterolemic rats and it could be used for reduced CVD risks disease.

Keywords: Hypercholesterolemia; Walnut leaf; Cardiovascular
disease

Introduction

Heart disease is one of the most leading risk factors of death in
the United States [1] and is predicted to be the main cause of death
worldwide by 2020 [2]. Hypercholesterolemia is a major risk factor for
coronary artery disease and thus for myocardial infarction and stroke
[3]. High serum LDL-C levels particularly pose a significantly increased
risk for heart disease 3, 4 that increase death rate of coronary artery
patients.

Hypercholesterolemia is more prevalent among industrials
societies [4]. Hypercholesterolemia diets increase cholesterol, LDL-C
and triglycerides. On the other hand it reduces LDL-receptor activities
in liver. Elevating of serum HDL-C can prevent development of
hypercholesterolemia and cardiovascular disease (CVD) [5]. Previous
studies showed that antioxidants may reduce the possibility of CVD
occurrence due to hypercholesterolemia [5].

The use of antioxidants is the most preferred way to inhibit lipid
oxidation [6]. Recently, some negative side effects of the commonly used
synthetic antioxidants have been established. Evidences revealed that
these compounds may be implicated in many health risks, including
cancer and carcinogenesis [7,8].

Therefore, there is a tendency towards the use of plant origin
natural antioxidants instead of synthetic antioxidants. Numerous types
of natural antioxidants with various activities have been identified but

more attentions recently paid to the addition of polyphenols to plants,
due to their role as scavengers of free radicals [8].

The antioxidant activity of phenolic compounds in plants is mainly
due to their redox properties and chemical structure. This can play
important roles in neutralizing free radicals, chelating transitional
metals, and quenching singlet and triplet oxygen molecules through
delocalizing or decomposing peroxides.

These properties are linked to beneficial health functionality of
phenolic antioxidants due to their inhibitory effects against development
of many oxidative-stress related diseases, including cardiovascular
disease [9].

Walnut (Juglans regia L.) is a valuable crop being the nut very
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popular and largely consumed. Not only dry fruits (nuts) but also other
components of walnuts such as green walnuts, shells, kernels, barks,
green walnut husks (epicarp) and leaves have been used in both cosmetic
and pharmaceutical industries [10]. Different studies demonstrated the
potential antioxidant effects of walnut products, especially fruits, leaves
and liqueurs which produced by green fruits [10,11].

Walnut leaf is rich in antioxidants components like phenolic
acids and flavonoids. Caffeoylquinic and caffeoylquinic acid are the
major phenolic acids and Juglone (5-hydroxy-1, 4-naphthoquinone),
quercetin and its derivatives are main flavonoids found in walnut leaf
(12,13].

There are many studies regarding pharmaceutical effects of walnut
leaf [14]. A study demonstrated the hypoglycemic effects of walnut leaf
in diabetic rats [15].

In other study flavonoids reduced serum glucose [16]. Also
according to Namasivayam study, quercetin reduced cholesterol level
significantly beside of blood glucose [17].

There are, however, little reports known about hypoglycemic and
hypolipidemic effects of walnut leaf [18], a crossover study conducted
by Sabate et al., [19] examined the effects of walnut consumption on
serum lipid levels in human subjects. The study of favorable effects of
walnuts on serum lipid levels in hypercholesterolemic people displays
the ability of walnuts to reduce the risk of heart disease.

Furthermore there aren’t many studies about hypocholesterolemic
effects of walnut leaf, thus, the current study was aimed to examine this
effect of walnut leafs in hypercholesterolemic rat models.

Materials and Methods

Walnut leaf powder was mixed with usual food in 1%, 2% and 5%
weight concentration. Then was prepared as pellet and exposed to rats.
Normal food for fifth group was available.

Forty albino rats (mean weight, 250-300g) were divided into
following 5 groups with 8 animals in each group:

First group received 1% cholesterol and 1% walnut leaf powder in
daily diets.

Second group received 1% cholesterol and 2% walnut leaf powder
in daily diets.
Third group received 1% cholesterol and 5% walnut leaf powder in

daily diets.

Forth group received 1% cholesterol in

(Hypercholesterolemic control).

daily  diet

Fifth group received normal daily diet (normal control).

The amount of consumed food measured weekly. The treatment
period was 40 days and the end of treatment period, blood samples
were collected from eyes and biochemical parameters including FBS,
triglycerides, cholesterol, LDL-C and HDL-C were assayed.

Data were analyzed by SPSS software and using ANOVA test for
comparing results among all groups. A P<0.05 was considered as
significant.

Data were analyzed by SPSS software and using statistical tests,
ANOVA and paired t-test for comparing results among all groups. A
P<0.05 was considered as significant.

Results

In the current study we tried to assess the impact of walnut leaf
powder on lipid profile in hypercholesterolemic rats following 40 days
taking walnut leaf powder in daily diets.

Cholesterol consumption increased the levels of triglycerides,
cholesterol and LDL-C but decreased HDL-C in forth group (Figure
1,2,3,4).

As shown in figure-1, walnut leaf powder in daily diets reduced the
triglycerides level in hypercholesterolemic rats while none of them reach
to normal level, only the third group that received 5% concentration of
walnut leaf powder in daily diets had significant effect (P<0.05).

Asitis obviously displayed in figure 2 and our statistical data analysis
showed treatment of animals with walnut leaf powder in daily diets
significantly decreased the level of cholesterol in hypercholesterolemic
rats compare to hypercholesterolemic control (P<0.05) .

Finding of the current study also indicated a slightly decrease in
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Figure 1: The effect of different concentration of walnut leaf on triglycerides
level (mg/dl) (P<0.05).

Group1: received 1% cholesterol and 1% walnut leaf powder in daily diets.
Group2: received 1% cholesterol and 2% walnut leaf powder in daily diets.
Group3: received 1% cholesterol and 5% walnut leaf powder in daily diets.
Group4: received 1% cholesterol in daily diet (Hypercholesterolemic con-
trol).

Group5: received normal daily diet (normal control).

* Significant differences with group 4.

** Significant differences with group 5.

A Significant differences with group 3.
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Figure 2: The effect of different concentration of walnut leaf on cholesterol
level (mg/dl) (P<0.05).

Group1: received 1% cholesterol and 1% walnut leaf powder in daily diets.
Group2: received 1% cholesterol and 2% walnut leaf powder in daily diets.
Group3: received 1% cholesterol and 5% walnut leaf powder in daily diets.
Group4: received 1% cholesterol in daily diet (Hypercholesterolemic control).
Group5: received normal daily diet (normal control).

* Significant differences with group 4.
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LDL-C level hypercholesterolemic rats which received walnut leaf
powder in daily diets (P<0.05) (Figure 3).

Treatment of animals with walnut leaf powder in daily diets also
increase the HDL-Clevelin treated rats compare to hypercholesterolemic
control group (P<0.05) (Figure 4).

As illustrated in figure 5 hypercholesterolemic diet for 40 days
increase FBS while walnut leaf powder in daily diets gently reduce it in
dose dependent manner.

Discussion and Conclusions

Findings of the current study showed that walnut leaf (significantly)
reduced cholesterol and LDL where increased HDL-V compares to
hypercholesterolemic group.

Treatment with 5% walnut leaf in hypercholesterolemic diet
had most effects on lipid profile and also decreases FBS level in
hypercholesterolemic rats.

Walnut leaf contains important reagents such as phenolic acids
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Figure 3: The effect of different concentration of walnut leaf on LDL-C level
(mg/dl) (P<0.05).

Group1: received 1% cholesterol and 1% walnut leaf powder in daily diets.
Group2: received 1% cholesterol and 2% walnut leaf powder in daily diets.
Group3: received 1% cholesterol and 5% walnut leaf powder in daily diets.
Group4: received 1% cholesterol in daily diet (Hypercholesterolemic control).
Group5: received normal daily diet (normal control).

A Significant differences with group 3.
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Figure 4: The effect of different concentration of walnut leaf on HDL-C level
(mg/dl) (P<0.05).

Group1: received 1% cholesterol and 1% walnut leaf powder in daily diets.
Group2: received 1% cholesterol and 2% walnut leaf powder in daily diets.
Group3: received 1% cholesterol and 5% walnut leaf powder in daily diets.
Group4: received 1% cholesterol in daily diet (Hypercholesterolemic control).
Group5: received normal daily diet (normal control).

* Significant differences with group 4.

** Significant differences with group 5.

A Significant differences with group 3.

o Significant differences with group 2.
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Figure 5: The effect of different concentration of walnut leaf on FBS
level (mg/dl).
Group1: received 1% cholesterol and 1% walnut leaf powder in daily
diets.
Group2: received 1% cholesterol and 2% walnut leaf powder in daily
diets.
Group3: received 1% cholesterol and 5% walnut leaf powder in daily
diets.
Group4: received 1% cholesterol in daily diet (Hypercholesterolemic
control).

Group5: received normal daily diet (normal control).

and flavonoids and other vital elements including Ca, K, Mg, Br and
carotene. The possible mechanisms by which walnut leaf may improve
lipid profiles may include the effects of these compounds, fiber,
micronutrients such as vitamin E and C, folic acid, copper, magnesium,
plant protein (e.g.,arginine), plant sterols, and phenolic components
[20]. Fiber in walnut leaf can interfere with lipid and cholesterol intake
and metabolism, thus, has useful effect.

Current finding confirmed the positive effect of walnut leaf on FBS
level in hypercholesterolemic rats. In a study Divband et al., reported
that triglycerides, LDL-C and FBS were reduced in diabetic rats that
treated with walnut leaf extracts that are consistent with our results.
They also showed that HDL-C was increased by walnut leaf treatment
[21].

According to previous studies, walnut leaf also consists of
remarkably antioxidant components. These hypoglycemic and
hypolipidemic effects have been found in current study may related
to its antioxidant properties [22]. Flavonoids are major antioxidants
present in walnut leaf [22].

Flavonoids may be induced glycogenesis and inhibit K channel in
pancreas’s beta cells and regulate sugar intake from intestine [23]. It also
may distribute lipid profile properly and prevent lipid and cholesterol
accommodation [23].

A study on diabetic rats demonstrated the reducing effects of walnut
leaf ethanolic extract on triglycerides and cholesterol that again is in
agreement with our results [24]. In other study, Chlorogenic acid from
walnut leaf indirectly interferes in cholesterol synthesis pathway and
inhibit HMGcoA reductase enzyme, reduce cholesterol production,
also increase its bile secretions [17].

There is other possible mechanism, walnut leaf is good sources
of unsaturated fatty acids [monounsaturated fatty acids (MUFA) and
PUFA] known for their favorable affects on blood lipids that reduce
total cholesterol and LDL-C [25,26].

Current results and previous studies indicate the hypocholestremic
properties of walnut leaf. So, based on the results of this investigation it
can be concluded that walnut leaf has useful effects on cholesterol and
lipid profile in hypercholesterolemic rats and may be it can be used for
reducing of CVD risks.
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