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Abstract: The present study investigated the protective effect of some cereals (barley and oats) and nuts
(almonds and walnuts) on male albino rats injected with nicotine. Thirty six male albino rats (Sprague Dawley
strain) weight 140±10g gm were investigated. Rats were divided into two main groups; the first group was used
as a control negative fed on the ration only (6 rats). The second main group (30 rats) was divided in to five
groups  one  of  them  fed  on  basal  diet  only  and others supplemented their diet with barley, oats, walnuts
and almond. All these groups were injected subcutaneously with nicotine liquid (3, 5 mg/kg/day for 15 days).
At the end of the experiment biological data were calculated, blood samples were taken, internal organs were
collected, weighted. Serum was separated to biochemical analysis. The results indicated that for feed intake (FI)
no significant difference between control groups and (oat, walnuts and almonds) supplemented groups except
rats received supplemented diet of barley showed a significant decrease. The results indicated that BWG
illustrated was decreased in all groups compared with control (-ve). Feed efficiency ratio had significant
decreases in C+ve and supplemented diet groups. Serum kidney tests and liver function tests were reduced
significantly in rats groups received barley, oats, almonds and walnuts as compared to positive control group.
Nicotine rats group showed significant decrease in triglyceride, VLDL-C and HDL-C; on the other hand, all
supplemented barley , oats, almonds and walnuts diet groups showed gradually significant increase in HDL-c.
Serum total cholesterol and LDL-C showed significant increase of C+ve group, all supplemented diet induced
gradually significant decreases. This study recommended that the consumption of cereals and nuts may be
useful for people who are smokers.
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INTRODUCTION and  it  closely  mimics  the act of smoking. Currently,

Tobacco is the leading cause of preventable cancers. nicotine consumption and are showing an increasing
WHO estimated around 1.27 billion tobacco users trend  in  most  countries  [2]. Nicotine poses several
worldwide. Tobacco consumption alone accounts for health  hazards.  It  is  well  known to have serious
nearly 5.4 million deaths per year and one billion people systemic  side  effects in addition to being highly
may die in this century if global tobacco consumption addictive. It adversely affects the heart, lung, kidney and
remained at the current level [1]. There are many nicotine liver [3]. There is an increased risk of cardiovascular,
preparations (nicotine gums, patches, e cigarettes and respiratory and gastrointestinal disorders. There is
inhalational  agents)  that  are  freely available in most decreased  immune  response  and  it  also poses ill
parts of the world. These products are being heavily impacts on the reproductive health. It affects the cell
promoted and marketed as magical remedies. Nicotine proliferation, oxidative stress and apoptosis & DNA
gums are available in 2 mg and 4 mg preparation that mutation  by  various  mechanisms which lead to cancer.
deliver  around  1 mg and 3 mg nicotine to the blood It also affects the tumor proliferation and metastasis and
stream  respectively.  E-cigarette,  a  sophisticated causes resistance to chemo and radio therapeutic agents
nicotine delivery device, delivers nicotine in a vapor form [4].

these products constitute approximately 1% of total
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Whole grains include the entire grain seed, called the properties [10]. Therefore, the aim of this work was to
kernel, which consists of three components: bran, germ evaluate the effect of barley, oat, walnuts and almond on
and endosperm. Whole grains are rich sources of rats injected with nicotine. 
vitamins, minerals, dietary fiber, lignans, beta-glucan,
several phytochemicals, phytosterols, phytin and MATERIALS AND METHODS
sphingolipids, all of which may have individual,
synergistic, or additive actions that positively affect Materials: Cellulose, vitamins, minerals, choline chloride,
health [5]. Phytonutrients are abundant in whole grains glycerol and neutral casein, the main source of protein in
such as barley and oat which protect against cancer and rats diet, were be obtained from El-Gomhoriya Company
heart diseases. Dietary modulation immune functions by for Chemicals and Laboratory equipment's, Cairo, Egypt.
barley or oat -glucans is useful to immune system and Thirty six male albino rats Sprague Dawley strain were
increase resistance against pathogens [6], lower high obtained from Vaccine and Immunity Organization Helwan
cholesterol, LDL and triglycerides [7]. Barley and oat are Farm, Cairo, Egypt. Kits were purchased from Nefrtary
dietary sources of water soluble, fat soluble and insoluble Company for Chemical and Drugs, Tanta, Egypt Corn
antioxidants include Vit. E, tocotrienols, phenolic and starch was obtained from local market, Tanta, Egypt.
phytic acids, flavones, flavonoids and selenium as well as Cereals and nuts were purchased from Fatahallah market,
good sources of amino and fatty acids, sugar, Tanta, Egypt.
carbohydrate, vitamins, -glucans and minerals Ca, P, Na,
K, F, Cu, Zn, Mn, & Mg [8]. Nicotine: Nicotine has been used as toxic chemical

Nuts are energy dense foods rich in bioactive substance. It was obtained from El-Faroniah company for
macronutrients,   micronutrients    and    phytochemicals. pharmaceutical Chemical Industries, Tanta, Egypt. It is
In Western countries nuts are consumed as snacks, dispensed in the form of glass containing 100mg of
desserts or part of a meal and are eaten whole (fresh or nicotine sulphate.
roasted), in spreads (peanut butter, almond paste), as oils
or hidden in commercial products, mixed dishes, sauces, Methods
pastries, ice creams and baked goods. In the last century, Experimental Design and Animal Groups: Adult male
nut consumption in most industrialized nations followed albino rats, Sprague Dawley strain, weighing (140±10g)
a downward trend to become only a marginal source of were obtained from Vaccine and Immunity Organization,
energy in the daily diet, except for vegetarians and other Helwan Farm, Cairo, Egypt. The animals were kept in wire
health-conscious populations, such as Seventh Day cages. The diet was introduced to the rats in special food
Adventists [9]. Walnuts are often ranked the top nut for cups to avoid scattering of food. Also water was provided
having both more healthful antioxidants, called to the rats. Food and water were provided ad-libitum and
polyphenols  and  a  higher antioxidant potency than checked daily. Thirty six adult male albino rats were
other nuts. They are also the only nut that contains a divided into two main groups: The first main group (6 rats)
significant source of alpha-linolenic acid, an omega-3 fatty fed  on  basal  diet  as  control  negative  group  (C-ve).
acid with heart and brain-health benefits. The almond is a The  second  main  group  (30  rats)  fed on basal diet for
nutritionally dense food and a 100 gram serving is a rich 8 days. After that all groups injected subcutaneously with
source of the B vitamins riboflavin and niacin, vitamin E (0.1%) nicotine sulphate as (3.5 mg/kg body weight/day
and the essential minerals calcium, iron, magnesium, for 15 days) [11] obtained from El-Faroniah company for
manganese, phosphorus and zinc. The same serving size pharmaceutical Chemical Industries, Tanta, Egypt. This
is also a good source of the B vitamins thiamine, vitamin second main group was divided into 5 groups each group
B6 and folate; choline; and the essential mineral contained 6 rats as follows: Group 1: positive control, rats
potassium. They are also rich in dietary fiber, had fed basal diet only (C+ve). Group 2: rats had basal
monounsaturated fats and polyunsaturated fats, fats diet supplemented with 10% barley powder. Group 3: rats
which potentially may lower LDL cholesterol, almonds had basal diet supplemented with 10% oat powder. Group
also contain phytosterols such as beta-sitosterol, 4: rats had basal diet supplemented with 2.5% walnuts.
stigmasterol, campesterol, sitostanol and campestanol, Group 5: rats had basal diet supplemented with 2.5%
which have been associated with cholesterol-lowering almonds. At the end of experiments, all rats were fasted
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overnight sacrificed and the blood samples were respectively) compared to C-ve group. There was no
collected, a part of blood was centrifuged to obtain the significant difference between rats received supplemented
serum.  Internal  organs  were collected and removed diet with walnuts and C+ve group.
(heart, kidney, spleen, liver and lung), cleaned in saline The present results are in agreement with nicotine
solution, dried by filter paper and weighted. significantly reduced body weight gain but not food

Biological  Evaluation:  During  the  experimental period weight gain [23]. It is clear from this study that nicotine
(28  day),  the  consumed  diet was recorded everyday injection decreases normal gains in body weight gain and
(feed intake) and body weight was recorded every week. no differences between groups for food intake. Nicotine
Biological evaluation of the different diets was carried out reduces body weight by raising the resting metabolic rate
by determination of body weight gain % (BWG %) feed while blunting the expected increase in food intake in
efficiency ratio (FER) [12]. response to the increase in metabolic rate. Like many

Biochemical Analysis: Serum aspartate aminotransferase Sympathomimetic drugs increase energy expenditure via
(AST) and alanine aminotransferase (ALT) [13], Albumin action on peripheral tissue and through regulation of
[14], total protein [15] total cholesterol [16], triglycerides metabolism in the brain. Nicotine promotes the local
[17], HDL-C [18] serum VLDL-C and LDL-C [19], Serum release of norepinephrine within body tissues and
creatinine [20] and urea nitrogen [21] were determined. systemic release of epinephrine from the adrenal glands.

Statistical Analysis: Data were presented in tables as by increasing lipolysis and subsequent recycling of fatty
means ± standard deviation (S.D.). Values were acids into triglycerides [24]. Also, there was a significant
statistically analyzed by one-way analysis of variance decrease in feed intake, body weight gain a (BWGT%)
(ANOVA-Tukey test) by using SPSS 10.1 software and feed efficiency for barley group and these results
package. The P values <0.05 were considered significant agree with that Higher dietary levels of barley -glucan
[22]. lower feed intake of ileorectostomised rats [25]. Barley and

RESULTS AND DISCUSSION associated with reduced hunger and/or appetite

Data present in Table 1 showed feeding effect of ability to induce satiety [26], delays gastric emptying [27]
barley, oat, walnuts and almonds on feed intake (FI), body and slows the digestion and absorption of nutrients, more
weight gain a (BWGT%) and feed efficiency ratio (FER) in precisely glucose, due to reduced enzymatic activity and
rats injected with nicotine. Results for feed intake (FI) mucosal absorption, leading to early satiety sensations
recorded  no  significant difference between control [28]. Also, data presented in Table (2) showed that
groups  (18.77±0.05  and  18.66±0.05, respectively) and walnuts and almond decreased body weight gain and
(oat, walnuts and almonds) supplemented groups food efficiency ratio which agree with Hasan [29] and
(18.53±0.16, 18.64±0.7 and18.69±0.12, respectively). Rats disagree with Lovejoy et al. [30] for almonds where a
received supplemented diet of barley showed a significant significant increase in body weight was found in their
decrease (18.42±0.14) as compared to C-ve group study.
(18.77±0.05). The data of body weight gain (BWGT %) Table (2) presented the mean values of different
illustrated  a  significant  decrease in all groups (- 27.2±0.8, organs relative weights. Relative lung weight value
- 11.4±1.4, - 11.6±2.9, - 18.0±1.8 and- 14.5±2.9, respectively) showed significant increase in control (+ve) group
compared with control (-ve) group (12.7± 2) and also there (0.70±0.05) as compared to normal rats group and other
was a significant decrease in control(+ve) compared with treated groups (0.66±0.02, 0.66±0.01, 0.65±0.09, 0.65±0.07
all supplemented groups. Feed efficiencies ratio showed and 0.66±0.03 respectively). Increased weight of lung for
significant decrease (P<0.05) in C +ve group compared to control (+) group may refer to injection with nicotine.
C-ve group (-3.45±0.11 and 1.24±0.39 respectively). Also Nicotine plays a role in the development of emphysema in
there was a significant decrease in all supplemented smokers, by decreasing elastin in the lung parenchyma
groups (-1.43±0.49, -1.43±0.87, -2.23±0.46 and -1.69±0.22 and  increasing  the  alveolar  volume.  Nicotine stimulates

intake and did not reverse the effect of nicotine on body

antiobesity drugs, nicotine is a sympathomimetic agent.

Nicotine increases thermogenesis in adipose tissue, partly

oats are rich in fibers and -glucan, are more strongly

perceptions, soluble fibers play an important role in their
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Table 1: Effect of barely, oat, walnuts and almonds on biological evaluation in nicotine-injected rats
Groups FI g/day BWG% FER
C(-) 18.77±0.05 12.7± 2 1.24±0.39ab c c

C(+) 18.66±0.05 - 27.2±0.8 -3.45±0.11abc a a

Barley 18.42±0.14 - 11.4±1.4 -1.43±0.49c b b

Oat 18.53±0.16 - 11.6±2.9 -1.43±0.87bc b b

Walnuts 18.64±0.7 - 18.0±1.8 -2.23±0.46abc ab ab

Almonds 18.69±0.12 - 14.5±2.9 -1.69±0.22abc b b

Values denote arithmetic means ± SD of the mean. Means with different letters (a, b, c) in the same column differ significantly at (p 0.05) using one way
ANOVA test, while those with similar letters are non-significant.

Table 2: Effect of barely, oat, walnuts and almonds on relative organs weighs in nicotine-injected rats
Groups Lung Heart Spleen Kidneys Liver
C(-) 0.66±0.02 0.37±0.02 0.31±0.02 0.92±0.03 3.0±0.04ab b b a a

C(+) 0.70±0.05 0.43±0.01 0.47±0.1 0.76±0.06 2.7±0.18 b a a bc b

Barley 0.66±0.01 0.40±0.02 0.38±0.03 0.84±0.02 2.9±0.07ab b ab abc a

Oat 0.65±0.09 0.40±0.4 0.45±0.04 0.80±0.03 2.9±0.04 ab b a abc a

Walnuts 0.65±0.07 0.38±0.01 0.41±0.03 0.79±0.02 3.0±0.09ab b ab abc a

Almonds 0.66±0.03 0.38±0.02 0.47±0.05 0.80±0.07 3.1±0.14ab b a abc a

Values denote arithmetic means ± SD of the mean. Means with different letters (a, b, c ) in the same column differ significantly at (p 0.05) using one way
ANOVA test, while those with similar letters are non-significant

vagal reflex and parasympathetic ganglia and causes an showed a significant decrease in control (+ve) group as
increased airway resistance by causing compared to normal rats group (0.76±0.06 and 0.92±0.03,
bronchoconstriction [31]. Several Studies have shown respectively).
that nicotine has significant role in tumor progression and Decreased weight of kidney for control (+) group may
metastasis via CXCR4 and increased angiogenesis [32] refer to Cigarette smoking has been found to increase
Carriers of the lung-cancer-susceptibility loci in their DNA albumin excretion in urine, decrease glomerular filtration
extract more nicotine. In study there was no significant rate, causes increased incidence of renal artery stenosis
different between C-ve group and other treated groups. and is associated with an increased mortality in patients

Relative heart weight values showed significant with end-stage renal disease. The pathogenesis of renal
increase in control (+ve) group (0.43±0.01) as compared to effects is due to the action of nicotine via COX-2 isoform
normal rats group and other treated groups (0.37±0.02, induction. The COX-2 isoforms causes increased
0.40±0.02, 0.40±0.4,0.38±0.01 and 0.38±0.02 respectively). glomerular inflammation, acute glomerulonephritis and
Nicotine alters the structural and functional ureteral obstruction [36].There were non significant
characteristics of vascular smooth muscle and endothelial difference between supplemented groups 0.84±0.02,
cells. It enhances release of the basic fibroblast growth 0.80±0.03, 0.79±0.02and0.80±0.07 respectively) and normal
factor and inhibits production of transforming growth rats (0.92±0.03).
factor- 1 [33]. These effects lead to increased DNA Relative liver weight values showed significant
synthesis, mitogenic activity, endothelial proliferation and decrease in control (+ve) group (2.7±0.18 ) as compared to
increases atherosclerotic plaque formation [34]. normal rats group (3.0±0.04) due to injection with nicotine.
Neovascularization stimulated by nicotine can help The change in the weight of liver may be the result of an
progression of atherosclerotic plaques. These effects lead increase in the metabolic activity of cells to excrete toxins
to myointimal thickening and atherogenic and ischemic from the body during the toxification process [37]. 
changes, increasing the incidence of hypertension and It seems that free radicals induced by nicotine
cardiovascular disorders [35]. metabolism trigger lipid peroxidation and reaction to DNA

Relative spleen weight values showed significant and membrane proteins, thereby causing cell damage.
increase in control (+ve) group (0.47±0.1) as compared to Moreover, liver weight was significantly increased in
normal rats group (0.31±0.02). The best Results for s animals treated with barley, oat, walnuts and almonds plus
spleen weight were recorded in (barley and walnuts) nicotine in all doses in comparison with the nicotine
(0.38±0.03 and0.41±0.03 respectively) supplemented group (p < 0.05).These improvements may be to whole
groups which recorded no significant difference between grains have high concentrations of dietary fibre, resistant
them and control (-) group. Relative kidneys weight value starch and oligosaccharides. Whole grains are rich in
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antioxidants including trace minerals and phenolic Protein Fractions: Total Protein, Albumin, Globulin and
compounds and these compounds have been linked to
disease prevention [38]. The same author mentioned that
other protective compounds in whole grains include
phytate, phytoestrogens such as lignan, plant stanols and
sterols and vitamins and minerals. Some bioactive
constituents of nuts, such as tocopherols, phytosterols,
folic acid, selenium and magnesium, are purported to have
antioxidant, anti-inflammatory or anti-carcinogenetic
properties . 

Biochemical Analysis
Liver  Enzymes:  Table  (3)  illustrates  the   results  of
GPT and GOT which recorded significant increase in
control (+ve) group (23.4±1.2 and 31.6±1.02 U/L
respectively) as compared to control (-ve) group (13±1.1
and 22.4±0.87 U/L respectively). These results agree with
that nicotine administration significantly decreased liver
weight and increased the mean diameter of hepatocyte,
central hepatic vein, liver enzymes level and blood serum
nitric oxide level compared with the saline group (p < 0.05)
[39]. It seems that nicotine causes the destruction of
hepatic cell membrane, thereby releasing cytozomal
enzymes of hepatocytes and finally increasing their serum
level [40]. But supplemented diets with barely, oat,
walnuts and almonds products showed significant
decreases (P<0.05), for GPT (13.8±1.9, 16.6±1.4, 17.6±1.8
and 16.8±2.3 respectively) when compared to control
(+ve) (23.4±1.2) rats. Also there was no significant
differences for GOT between control (-ve) group
(22.4±0.87 U/L) and treated groups (23.6±2.4, 27.6±1.5,
22.8±1.6 and18.3±2.2 respectively). So that, all
supplemented diet with cereals and nuts products
improved GPT and (GOT) of liver disorder rats. These
results agree with that Hypercholesterolemic rats
supplemented with oat bran and barley bran showed
significant decrease in liver enzymes and improved
histopathology of kidney, liver, heart and testes [41].
Using 50% EtOH extract from endocarps of walnuts on
mice liver injury models induced by carbon tetrachloride
at  the dose of 100 and 200 mg/kg significantly
suppressed GOT and GPT deviations. Polyphenolic
constituents, tellimagrandins I & II, rugosin C and
casuarictin  were  found  to  be  principal  constituents
with hepatoprotective activity against oxidative damage
[42]. Also the same author found that the kernel pellicles
of walnut are rich in ellagitannins with antioxidative
activity and had hypotriglyceridemic activity via
enhancement of peroxisomal fatty acid -oxidation in the
liver.

Albumin/Globulin (A/G) Ratio: Table (4) represents the
mean values of total protein which showed significant
decrease for control (+ve)( 5.3±0.1) group as compared to
normal group(6.5±0.07) , but rats received supplemented
diet with cereal and nuts showed significant increase
(P<0.05) in total protein as compared to control (+ve). The
best result was found in (walnuts) (6.1±0.1 mg/dL) which
is close with C-ve group and followed by almonds, barley
and oat groups. In the same table results presented the
mean value of albumin in control (+ve) group showed a
significant decrease (3.5±0.02 mg/dL) as compared to
control (-ve) group. Supplemented diet with barley, oat,
walnuts and almonds showed non significant decrease
(P<0.05) in albumin as compared to control groups
(4.2±0.1, 3.9±0.06, 4.1±0.08 and 3.9±0.1respectively). Also
globulin of control (+ve) group showed a significant
decrease as compared to control (-ve) group (1.7±0.1 and
2.4±0.2 mg/dL respectively).There was non significant
difference between almonds (2.1±0.6 mg/dL ) and control
(-ve) group (2.4±0.2 mg/dL). Other groups illustrated non
significant increase of globulin as compared to control
(+ve) group. Calculated results of albumin/globulin (A/G)
showed non-significant increase in ratio in control (ve+)
as compared to normal rats (2.0±0.1 and 1.7±0.2
respectively). But there was a significant increase (P<0.05)
of barley supplemented diet (2.0±0.1 mg/dL) as compared
to normal rats. From the results, a statistically significant
reduction in serum total protein, serum albumin and serum
globulin for control (+ve) group. Serum total protein and
albumin were significantly lower in heavy smokers
comparing to non smokers. Nicotine is a hepatotoxic
substance which affects liver function through its effect
on serum protein electrophoresis fractions, this is due to
its effect on their synthesis and metabolism in the liver
[43].

Serum Lipid Profile: The results in Table (5) revealed
that the mean value of total cholesterol was significantly
increased in C+ve group compared to C-ve group
(132.0±5.1 and 116.4±2.9 mg/dL respectively).
Supplemented diets except almonds showed non
significant decrease when compared with control (+ve).
The best result was found in almond group which is
nearly to C-ve group. The mean value of triglycerides was
significantly decreased in C+ve group (22.0±1.2 and
mg/dL, 39.4±2.8 respectively) as compared to C-ve.
Meanwhile triglycerides showed a significant increase
(P<0.05) in all supplemented groups, values were
(35.2±4.5, 34.0±4.8, 36.6±3.4 and 30.7±4.0 mg/dL
respectively) when compared to control (+ve).
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Table 3: Effect of barely, oat, walnuts and almonds on liver enzymes in nicotine-injected rats
Groups GPT U/L GOT U/L
C(-) 13±1.1 b 22.4±0.87bc
C(+) 23.4±1.2 a 31.6±1.02 a
Barley 13.8±1.9 b 23.6±2.4 bc
Oat 16.6±1.4 b 27.6±1.5 ab
Walnuts 17.6±1.8 b 22.8±1.6 bc
Almonds 16.8±2.3 b 18.3±2.2 c
Values denote arithmetic means ± SD of the mean. Means with different letters (a, b, c) in the same column differ significantly at (p 0.05) using one way
ANOVA test, while those with similar letters are non-significant. Liver Enzymes 

Table 4: Effect of barely, oat, walnuts and almonds on liver functions in nicotine-injected rats
Groups Total protein mg/dL Albumin mg/dL Globulin mg/dL A/G ratio mg/dL
C(-) 6.5±0.07 a 4.0±0.2 a 2.4±0.2 a 1.7±0.2b
C(+) 5.3±0.1 c 3.5±0.02 b 1.7±0.1 b 2.0±0.1 ab
Barley 6.0±0.2 b 4.2±0.1 a 1.8±0.1 b 2.2±0.2 a
Oat 5.8±0.06 b 3.9±0.06 a 1.9±0.07 b 2.06±0.09 ab
Walnuts 6.1±0.1 b 4.1±0.08 a 1.9±0.08 b 2.1±0.1 ab
Almonds 6.0±0.09 b 3.9±0.1 a 2.1±0.06 a 1.9±0.1 ab
Values denote arithmetic means ± SD of the mean. Means with different letters (a, b, c) in the same column differ significantly at (p 0.05) using one way
ANOVA test, while those with similar letters are non-significant

Table 5: Effect of barely, oat, walnuts and almonds on lipid profile in nicotine-injected rats
Groups Total Cholesterol mg/dL Triglyceride mg/dL
C(-) 116.4±2.9 39.4±2.8c a

C(+) 132.0±5.1 22.0±1.2ab b

Barley 123.0±2.5 35.2±4.5abc a

Oat 126.8±4.6 34.0±4.8abc a

Walnuts 121.6±3.2 36.6±3.4bc a

Almonds 114.8±2.3 30.7±4.0c a

Values denote arithmetic means ± SD of the mean. Means with different letters (a, b, c) in the same column differ significantly at (p 0.05) using one way
ANOVA test, while those with similar letters are non-significant.

Table 6: Effect of barely, oat, walnuts and almonds on cholesterol profile in nicotine-injected rats
Groups HDL mg/dL LDL mg/dL VLDL mg/dL
C(-) 39.4±1.6 a 69.0±4.6c 7.8±0.5a
C(+) 27.2±1.1 b 100±8.3a 4.4±0.2b
Barley 39.6±2.7 a 76.4±4.9bc 7.0±0.7a
Oat 37.4±2.4 a 81.8±2.2bc 6.8±0.8a
Walnuts 38.4±1.5 a 75.8±4.5bc 7.3±0.6a
Almonds 40.0±2.1 a 68.6±2.2c 6.2±0.8ab
Values denote arithmetic means ± SD of the mean. Means with different letters (a, b, c) in the same column differ significantly at (P<0.05) using one way
ANOVA test, while those with similar letters are non-significant

Serum Cholesterol Profile: Table (6) showed significant decrease as follows barely, oat , walnuts and almonds
decrease of (HDL-C) in C+ve group (27.2±1.1 and 39.4±1.6 (76.4±4.9, 81.8±2.2, 75.8±4.5 and 68.6±2.2mg/dL
mg/dL respectively) as compared to control (-ve). All respectively) when compared to control (+ve) group, the
supplemented diets showed significant increase (P<0.05) best result was found in almonds group which have lower
when compared with control (+ve). Rats groups of barely, value. The mean value of (VLDL-C) was significantly
oat, walnuts and almonds have non-significant increase decreased in C+ve group as compared to C-ve group
with C-ve group (39.6±2.7, 37.4±2.4, 38.4±1.5 and 40.0±2.1 (4.4±0.2 and 7.8±0.5 mg/dL respectively). The
mg/dL respectively. The mean values of (LDL-C) showed supplemented groups with barely, oat and walnuts
high  significant  increase in C+ve group as compared to showed significant increase when compared with C+ve
C-ve group (100±8.3and 69.0±4.6 mg/dL respectively).). group (7.0±0.7, 6.8±0.8 and 7.3±0.6 mg/dL respectively).
Meanwhile supplemented diets showed significant But almond group had non significant increase as
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compared to C+ve group (6.2±0.8mg/dL).These results
agree with [44 ] who found that nicotine-induced toxicity
is more in lipid profile (plasma) and lipid peroxidation
(plasma and ovary tissue) under protein-restricted diet as
compared to that of the normal protein diet. The
supplemented groups with barely and oat, had protective
effect against injection with nicotine. Whole grains
(barely, oat) are an important source for water-soluble
fibers and the beneficial effects of oat products on the
lipoprotein profile are ascribed to their soluble fiber
compound, -glucan [45]. In addition, oat is a source of
antioxidants, such as tocols and various phenolic
compounds [46]. Oat antioxidants have been reported to
inhibit low-density lipoprotein oxidation and promote
scavenging of reactive oxygen species [47]. There are
many studies indicating the efficacy of oat bran in
reducing total cholesterol (TC) and LDL-C concentrations
while either increasing or having no effect on plasma
HDL-C concentrations in humans [48]. Also, the results of
this study showed that diet supplemented with walnuts
and  almond  induced  significant  decrease in TC and
LDL-C, VLDL level, while HDL-C levels were increased of
injected rats compared to control group consuming
normal control diets. Nuts such as almonds and
pistachios  are  rich  in several beneficial compounds, as

-6 or -9 or -23 fatty acids which have demonstrated
beneficial effects on blood cholesterol and lipoprotein
profiles [49]. Also, it has been shown to elicit
cardioprotective effects. The highly unsaturated -23
fatty acids eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) are primarily responsible for
this effect [50]. Metabolic studies have shown that
consumption of n-6 PUFA lowers circulating cholesterol
level [51]. Nuts are complex plant foods that are not only
rich sources of unsaturated fat but also contain several
non-fat constituents such as plant protein, fibber,
micronutrients (e.g.: copper and magnesium), vitamins as
A, C, E, plant sterols and phytochemicals that may
provide additional protective effects[52, 53]. These
nutrients have shown favorable lipid altering activity [54].

Kidney Function Tests: Table (7) results present the mean
values of urea showed significant increase in control
(+ve) compared to C-ve group (66.6±3.2 and 39.8±0.8
mg/dL  respectively).  Cigarette smoking has been found
to increase albumin excretion in urine, decrease glomerular
filtration  rate,  causes  increased  incidence  of renal
artery stenosis and is associated with an increased
mortality in patients with end-stage renal disease [36].
Rats consumed all supplemented diets showed significant

Table 7: Effect of barely, oat, walnuts and almonds on kidney function tests
in nicotine-injected rats

Groups Urea mg/dL Creatinine mg/dL
C(-) 39.8±0.8 0.66±0.06b b

C(+) 66.6±3.2 1.40±0.1a a

Barley 37.0±0.6 0.78±0.04b b

Oat 37.0±2.1 0.95±0.1b b

Walnuts 42.0±2.2 0.86±0.09b b

Almonds 38.0±1.8 0.77±0.2b b

Values denote arithmetic means ± SD of the mean. Means with different
letters (a, b, c) in the same column differ significantly at (P<0.05) using one
way ANOVA test, while those with similar letters are non-significant

decrease (P<0.05) of urea level) as follow(37.0±0.6,
37.0±2.1, 42.0±2.2 and38.0±1.8 mg/dL respectively)
compared to C+ve group (66.6±3.2 mg/dL).There were non
significant difference  between  treated  groups  and  C-ve
group. Also in the same table which represents the mean
values of creatinine of control (+ve) group showing
significant increase compared to (control-ve) group
(1.40±0.1 and0.66±0.06 mg/dL respectively). Rats
consumed all supplemented diets showed significant
decrease (P<0.05) of creatinine level as follows almonds,
barley,  walnuts  and  oat (0.77±0.2, 0.78±0.04, 0.86±0.09
and 0.95±0.1 mg/dL respectively). This result agrees with
the assumption that dietary fiber improves the level of
kidney  function  [55]. Some bioactive constituents of
nuts, such as tocopherols, phytosterols, folic acid,
selenium and magnesium, are purported  to  have
antioxidant,   anti-inflammatory  or anti-carcinogenetic
properties [38].

CONCLUSIONS

In conclusion, this protective study indicated that
biological evaluation was improved due to receiving
supplemented rats diet with barely, oat, walnuts and
almonds as compared to positive control group (nicotine).
Biochemical analysis of serum liver function tests , lipid
profile, kidney tests were reduced significantly in rats
groups received cereals and nuts as compared to positive
control group and increase in HDL-C because, Some
bioactive constituents of cereals and nuts, such as
tocopherols, phytosterols, folic acid, selenium and
magnesium, are purported to have antioxidant, anti-
inflammatory or anti-carcinogenetic properties.
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