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Abstract: Many azo dye derivatives are used as food colorants has been neurotoxic effects. The objective of current
study is to investigate the effect of chronic administration of mix Food color with Barly Water on neurotransmitters
contents in different sides of brain. Particularly (cerebellum, striatum, cerebral cortex, hypothalamus, brain steam
and hippocampus). Moreover, liver functions of male albino rats will be examined. Results show that the daily oral
intake of mix food colors lead to decrease in the content of some neurotransmitters in brain areas at the different
time, this might have caused oxidative stress leading to disturbances in neural function and decreased synthesis of
neurotransmitters in the presynaptic cell. The daily oral intake of mix food colors with barly water caused a
significant increase in total content of neurotransmitters in brain areas after treatment. In addition, the level of
aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline phosphatase in rats oral
administration with mix food colors were significant increase in treated rate. Chronic oral administration of mix
food colors with barly water caused high in the level of aspartate aminotransferase, alanine aminotransferase and
alkaline phosphatase in treated rate. The present result in could be concluded that chronic oral administration of
barly water with mix food color showed that an improvement in the tissue of liver. Finally, It was concluded that
barly water improve the damage resulting from chronic intake of a mixture of food color due to its contains
antioxidant substances that have the ability to capture free radicals.
[Bawazir A. E. Impact of mix food colors with Barly Water (Talbina) on some neurotransmitters in different
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ice creams. It is usually used in chocolates and
caramel to obtain the brown color in conjunction with
amaranth dye. The EFSA acceptable daily intake for
sunset yellow is 1.0 mg/kg bodyweight per day. It can
inducean allergic reaction, many health problems such
as diarrhea, migraines, gastric upset, swelling of the
skin, nettle rash and vomiting(4).
Brilliant Blue is a colorant food additive widely
used all over the world. the brilliant blue is made of
aromatic hydrocarbons from petroleum(5). It is a food
additive in many foods such as canned peas,
dairyproducts, drinks, packet soups, sweets, icings and
ice cream. The EFSA acceptable daily intake for
brilliant blue is 6.0 mg/kg bodyweight per day(6).
Chronic ingestion brilliant blue lead to skin irritation
with redness, pain, sensitivity in the respiratory tract,
which leads to coughing, reduction of breathing and
digestive system disorder such as nausea, vomiting
and diarrhea in humans(4).
Islam had defined barley water (talbina) which is
a special diet made from fresh barley grains. The
description of talbina in Sunah may show its benefits
in the prevention of many diseases such asthma,
allergies hypertension and obesity[7] and is used as a
laxative for the intestines, calm the colon, cancer of
the anti-intestinal tract, and barley contain antioxidants

1. Introduction
Dyes are a class of food additives, Colored
material is any substance added to food or consumed
alone as a food is not considered an essential
component of food components may have nutritional
value or do not have any nutritional benefit and added
to her food industry, such as packaging and
manufacturing, setting the overall shape of food
product benefit which gives the product a form
attractive(1-2).
Tartrazine is used for coloring foods and
beverages in yellow as well as brilliant blue FCF or
Green S to create a number of green shades. tartrazine
seems to cause many allergic reactions and food
intolerance especially among people with asthma.
tartrazine sensitivity symptoms occur either
consecutively consumption of food or drinks
containing tartrazine or skin exposure to substances
containing tartrazine. After ingestion of tartrazine a
number of health issue raised such as anxiety,
headaches, blurry vision, and sleep problems (3).
One of the most azo dye used is Sunset Yellow
FCF. It is used as a colorant food additive in many
food products such as apricot jam, custard powders,
citrus marmalade, orange sodas, sweets, energy drinks,
squashes, margarine, marzipan, chips, packet soups,
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and vitamins to fight free radicals that cause the
destruction of the cell membrane and the incidence of
certain types of cancer [8].
Barley (Hordeum vulgare), which is an annual
cereal grain. Gramineae family it is important grain
crops used in the Arabian Peninsula since the era of
Prophet Mohammed Salam, where it appeared in
many of the Hadith, Barley is used as food for humans
and enters in the food industry, in the non-alcoholic
beverage industry, bread and coffee malt [7-8]. barley
is of functional foods, due to its content of soluble
dietary fiber beta-glucan dissolved, in addition to the
high content of vitamin vitamins B1, B2, B6, C,
Barley is characterized as containing many nutrients
fat and protein, carbohydrates amylase, dextrin,
phospholipids, maltose, glucose, sulfur, niacin and
beta-glucan calcium and magnesium zinc, beta
carotene. In Saudi Arabia enters the barley bread and
coffee industry [9-10].
Medical, Barley grain protein rich containing
glutamate (glutamic acid), which works on the
reconstruction of the epithelial cells lining the
digestive tract, also contains a high concentration of
dietary fiber, soluble and insoluble, which protect the
gastrointestinal tract, and reduce inflammatory
gastrointestinal tract symptoms associated with it, such
as bleeding and diarrhea, help lower blood sugar and
cholesterol. [11]. Moreover, it serve to reduce plasma
lipids and LDL oxidation [8]. Indeed, leaves barly are
used in folk medicine for treatment in Saudi Arabia.
The objective of this paper was to study the
modulatory neuroprotective role of barly water as an
antioxidant on some neurotransmitters in different
brain regions was treatment with mix food colors and
biochrmical and histological structure of liver in male
rats.

Preparation of the barley water (Al-Talbina):
soup made by of two table spoons of crushed barley
grains, then add to them a glass of water, and cook
over low heat for 5 minutes. [14]
2.4.1. The effect of mix Food Colors and Barley
water on different sides of brain of male albino rats
The animals were randomly divided into 5
groups.
Group1: ( n=6 ) This is as a control group, it was
treated with saline vehicle and killed at the beginning
of the experiment.
The other groups are normal rats, orally
administered with:
Group2: (n=24) mix food colors through oral
tube for 4 week and six rats were decapitated after1, 2,
3 and 4 week post treated.
Group3: (n=24) barley water through oral tube
for 4 week and six rats were decapitated after1, 2, 3
and 4 week post treated.
Group 4: (n=6) mix food colors through oral tube
(4 week) for histological examination.
Group5: (n=6) barley water through oral tube (4
week) for histological examination.
All rat was decapitated suddenly at the specified
times. the brain was excised and on dry ice glass plate,
in short time with highly care. Brain was dissected
into
cerebellum,
striatum,
cerebral
cortex,
hypothalamus, brain steam and hippocampus. [15].
Tissues of brain were undergoing following process
before frozen put aluminum foil in dry ice for analysis
NE, DA and 5-HT were extracted and estimated
according to the method of Ciarlone [17]. GABA was
estimated according to the method of Sutton and
Simmodes [18]. The fluorescence was measured in
Jenway 6200 fluorometer.
2.4.2. The effect of mix Food colors and Barley
water on liver function of male albino rats
Blood samples were collected and left to
coagulate by add. ethylene diamine tetracetic acid.
samples are then transferred to a centrifuge at 3000
r.p.m. For 30 minutes. Serum was separated and
distributed into three parts for each animal to measure
aspartate
aminotransferase
(AST),
alanine
aminotransferase (ALT) and alkaline phosphatase in
the liver [19].
2.4.3. The effect of mix food colors and barley
water on histological structures of liver of male
albino rats
After dissecting animals taken portion of the
liver tissue from the animals treated and the control
groups. And immersed in 10% buffered formalin
solution. and are tissue processing for histological
sections were stained with haematoxylin and eosin
[20].
2.5. Statistical analysis

2. Materials and Method
2.1. Animals
male albino rats used in this study (90-100g).
They were supplied with food and water ad libitum
under standard conditions of light, humidity and
temperature (22-25°C).
2.2. Food Colors
Tartrazine (NarmaCol, India) oral dose 25 mg/kg
[3].
Sunset yellow was purchased from a local market
(96%, Kamena Industries, Canada) oral dose 2.5
mg/kg [12].
Brilliant blue (NarmaCol, India) oral dose 0.4
g/kg [13].
2.3. Barley
Barley (Hordeum vulgare) was obtained from
fields located in al-Quassim area, Saudi Arabia.
2.4. Method
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The experimental results were communicated as
means ± standard deviation (SD). SAS version 9
software was utilized to make the examination of
fluctuation of (ANOVA), P < 0.05 qualities were
viewed as noteworthy.

dopamine content reduced at 1st week in all tested
areas followed by increased starting from fourth week.
Also, Table 7 shows that the daily oral
administration of mix food colors with water barly
caused a significant decrease in serotonin content
starting from the 1st week in cerebellum, cerebral
cortex and hypothalamus and increase in all areas of
the brain from third to fourth week The maximal
decrease in serotonin content was found in the cerebral
cortex at 1st week (-12.37%) and the maximal increase
in serotonin content found in brain stem at 4 weeks
was (20.79). while the daily oral administration of mix
food colors with water barly caused a significant
decrease in gamma-butyric acid content starting from
the 1st week in cerebellum and striatum and increase
in all areas of the brain from third to fourth week The
maximal decrease in gamma-butyric acid content was
found in the cerebellum at 1st week (-10.46%) and the
maximal increase in gamma-butyric acid content
found in striatum at 4 weeks was (23.34). (Table 8).
For rat that were treated with mix food colors for
2 and 4 weeks, the level of aspartate aminotransferase
(AST), alanine aminotransferase (ALT) and alkaline
phosphatase increased as showen in Table 9. The
incensement compared to control results were 31.06%,
54.04% and65.05%, respectively. Similarly for rat that
were treated with mix food colors with water barly for
2 weeks., AST and ALT were increased by 10.18%
and 10.43% respectively. For rat that treated after 4
weeks, no changes were noticed, see Table 10.
Histological changes

3. Result
Results in Table 1 showed a noticible decrese
was noticed in norepinephrine content in all of tested
areas after1, 2, 3 and 4 week for mix food colors
usage. A significant decrease about-80.33% was
noticed in the striatum at 4 weeks. Also the usage of
mix food colors for all period decrease the content of
dopamine, and in the fourth week the highest decrease
was noticed. It was around (-35.76%), see Table 2.
Simliarly, in serotonin content was noticed due to
usage of of mix food colors. The maximum decrease
was around -44.01% in the cerebellum after 4 weeks,
see Table 3. Moreover, results in Table 4 show
gamma-butyric acid content decreased also for all
brain regions during entire period. The maximal
decrease was found in the cerebellum after 4 weeks
(approximtally 23.81%).
In Table 5 results for the usage of mix food
colors with water barly demonstrate that
norepinephrine content has a significant decrease in all
tested areas, for example about -19.80% in the
cerebellum in at 1st week. However, an increase in
norepinephrine content after 3 and 4 week was
noticed, about 35.80% in the cerebellum in at 4 weeks
in cerebellum. Similarly, results in Table 6 show that

Figure 1,2 (sections 1 and 2) shows the
histological structural photo sectors in the normal
control liver of male albino rat show Casement region
of the liver that contains the channel bile (BD) and
portal vein (PV). Also notes the regularity of bars

hepatic cells (HC) on the central vein (CV) and the
liver cell contains the central nuclei which contain one
or two nucleolus and note pockets vessels which
contain cells Kupffer(KC).
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Oral administration of mix food colors cause
congestion of central and portal veins with cellular
infiltration. Blood sinusoids and necrotic of
Kupffercells(KC) as well as proliferation of bile
ducts(BD) were disrupted. Hepatic cells has focal
necrosis with deformed nuclei which appeared in
pyknosis, see Figure 1 (sections 3 and 4).
In contrast in Figure 2(sections 3 and 4), water
barly usage retain hepatic tissue natural appearance

almost regularity liver cells tapes significantly with
decreasing the amount of blood stagnant in the central
vein (CV) and the presence of the invasion of
inflammatory (LY simple) as Kpfer cells appeared
(KC) form the usual and caused improvement in the
portal area (PA), especially in the channel bile (BD)
and hepatic portal vein (PV).
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Figure 1 (sections 1 and 2) shows the histological structural photo sectors in the normal control liver of male albino
rat show Casement region of the liver that contains the channel bile (BD) and portal vein (PV). Also notes the
regularity of bars hepatic cells (HC) on the central vein (CV) and the liver cell contains the central nuclei which
contain one or two nucleolus and note pockets vessels which contain cells Kupffer(KC).
Figure 1 (sections 3) shows the histological structural photo sectors in the liver of male albino rat treated with mix
food colors led to congestion of central and portal veins with cellular infiltration. distruption of blood sinusoids.
(Hx. & E, X 400).
Figure 1 (sections 4) shows the histological structural photo sectors in the liver of male albino rat treated with mix
food colors led to necrotic of Kupffercells(KC), as well as proliferation of bile ducts (BD), focal necrosis of hepatic
cells with deformed nuclei which appeared in pyknosis (Hx. & E, X 400).
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Figure 2 (sections 1 and 2): shows the histological structural photo sectors in the normal control liver of male albino
rat show Casement region of the liver that contains the channel bile (BD) and portal vein (PV). Also notes the
regularity of bars hepatic cells (HC) on the central vein (CV) and the liver cell contains the central nuclei which
contain one or two nucleolus and note pockets vessels which contain cells Kupffer(KC).
Figure 2 (sections 3): oral administration of mix food colors with water barly retain hepatic tissue natural appearance
almost regularity liver cells tapes significantly with decreasing the amount of blood stagnant in the central vein (CV)
and the presence of the invasion of inflammatory (LY simple) as Kpfer cells appeared (KC) form the usual (Hx. &
E, X 400).
Figure 2 (sections 4): oral administration of mix food colors with water barly improvement in the portal area (PA),
especially in the channel bile (BD) and hepatic portal vein (PV) (Hx. & E, X 400).
blend colors and the accumulation of free radicals,
which cause certain diseases to humans, thereby
reducing the activity of antioxidant enzymes such as
the enzymes catalase, UHF, glutathione peroxidase
and Algelotatheon- S- transferase in the body which
leads to cell membranes and loss of function damage
[23].
Our results are confirmed the recent reports that
demonstrated the Lack of antioxidant enzymes activity
in the liver and brain [24] resulting from chronic oral
administration of mix food colors to increased
oxidative stress [25].
Chronic oral administration of mix food colors
with water barly caused a significant increase in the
total content of norepinephrine, dopamine, serotonin
and gamma-aminobutyric acid in all the tested brain
areas at different time intervals. The present study
showed that the mix food colors with water barly
chronic oral administered may prevent induced

4- Discussion
The neurotoxicity is more associated with the
people who consumed food colors additive in foods
and soft drinks. There is evidence in the literature such
food colures can adverse reactions in the biological
systems [21]. Organic Consumers Association was
reported the toxic effect of combined additives such as
aspartame, monosodium glutamate. It was found it
may stop the nerve cells growing and interfered with
proper signaling. Our findings revealed that the
consume of mix food colors caused a lowering in the
content of neurotransmitter in all areas of brain at
different time. Food colors are cytotoxic compounds
because it is able to create O2 free radicals component
when it metabolized by intestinal bacteria [22], that
cause oxidative stress and Suppression of ATP genesis
leading to reduce synthesis or re-uptake of
neurotransmitter in the presynaptic cell [14] There is a
strong direct correlation between oral intake of food
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neurotoxicity in rats. Eating dietary antioxidants can
play an important role in preventing or delaying the
oxidation of vulnerable cellular substrates, and are
therefore relevant for the prevention of the disease.
Barley contains high amounts of phenolic compounds
antioxidants [26]. And that have a role in the removal
of free radicals, also contains the seeds of barley on
tyrosine and tryptophan [27] both of the essential
amino acids in the human, and serves as the precursor
to the catecholamines and serotonin synthesis [28].
Moreover, it was reported that barley contains
high amounts of myoinositol hexaphosphate, which in
turn is hydrolysed to myoinositol[29]. myoinositol
enters the phosphatidylinositol cycle and the formation
of diacylglycerol activated protein kinase C, Inositol
triphosphate (IP3) leads to increase the flow of
calcium ions into cells, Such second messengers can
modulate second messengers modify, noradrenergic,
serotoninergic and dopaminergic systems[30]. Due
phenolic compounds in water, barley activity because
it contains phenolic hydroxyl group and especially
phydroxybenzaldehyde
and
3,4dihydroxybenzaldehyde, which have the ability to gain
electrons. The electrons combine with free radicals,
leading to reduced lipid peroxidation caused by free
radicals [31.32].
The antioxidant effects of barly water were
evidenced from its effects on oxidative stress
biomarker. barly water contains several antioxidants
[33]. and its high content of melatonin a well-known
antioxidant[34]. low antioxidant in tissue increase in
rat liver is the indication of hepatotoxicity In the
present study, food color caused hepatocellular
necrosis and vacuolation and these results go in
agreement with an earlier worker who found that the
synthetic food dye brilliant blue cause occurrence of
histological changes in the liver of rats treated [13].
These changes includes necrosis of hepatocytes,
infiltration and vacuolation. The food colors caused
lymphocytic infiltration around central veins.[35] our
results are also in accordance with the findings which
described changes in the liver when guinea pigs
received tartrazine in drinking water in a concentration
of 1, 2 and 3% for 3 weeks [36]. tartrazine affected
adversely and altered biochemical markers such as
antioxidant enzymes in vital tissues oral
administration of food colors daily to male rats
suppressed the activities of antioxidant enzymes in
liver. Metabolic products of mix food colors cause an
increased concentration of free radicals such as
hydrogen peroxide H2O2, which works to inhibited
the activity of superoxide-dismutase in liver rat [22].
The results indicate that there are significant
elevations in the level of aspartate aminotransferase,
alanine aminotransferase and alkaline phosphatase in
serum of male albino rat treated with the mix food

colors. damaged organs showed increase in enzyme
activity. Chronic intoxication was accompanied by
continuous increase in serum levels in both ALT and
AST activities. the changes in serum ALT and AST
activities are due to cellular degradation by mix food
colors on the liver[13].
Conclusions:
The results of this research show that chronic
administration of the mix food color with barley water
causes increase significant in the content of some
neurotransmitters in all brain regions studied with a
clear improvement in liver tissue and the high level of
liver enzymes, which encourage the use of barley
water daily meal to reduce the effects oxidative stress
on the brain, liver cells the output of the total daily
consumption of food containing food dyes.
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