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Abstract

The present study was conducted to check the effect of different doses of chocolate brown dye on
some physiological parameters(SOD, GSTs and MDA), and the concentration of amine transfer
enzymes (AST and ALT) and histological structure of stomach and intestines.

The current study experience forming of 20 rats, divided into four major groups; consisted of
each group from five animals which given each group a different concentration from chocolate brown
dye concentration for six weeks, as follows: The first group (control group C) animals doses by
normal drinking water, the second group (T;) animals doses by chocolate brown dye at the
concentration of 200 mg/ kg of body weight, the third group (T,) animals doses by chocolate brown
dye at the concentration of 400 mg/ kg of body weight and the fourth group (T;) animals doses by
chocolate brown dye at the concentration of 600 mg/ kg of body weight.

Results showed that a significant decreased (P<0.05) in body weight and the concentrations of
antioxidant enzymes (SOD and GSTs) in exchange for a significant increase in MDA and amine
transfer enzymes (AST and ALT) concentrations in animals groups (T, T, and T3) by increased the
concentration of chocolate brown dye compared with control group animals, as well as, occur
pathogenic textile changes in stomach and intestines of groups animals (T, and T;) represented with
necrosis, cell death in intestines and stomach an cases of hemorrhage in stomach endothelial layer
induced by free radicals.

It was concluded from this study that the high dose of chocolate brown dye have some negative
effects on liver functions, some physiological parameters and histological structure of stomach and
intestines.
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Introduction
In recent years, after the great advances

made in the field of food and marketing
industry and the increasing consumption it has
become necessary to add a lot of material it
like preservatives, dyes and flavors that
increase the nutritional value and taste, as well
as, consumer attraction to it, is the dyes of
additives important for food and medicines,
which are wide used at the moment. There are
more than 2,500 type of which produces more
than 80 million tons per annum (1, 2,3). These
dyes may be natural or artificial, but 95% of
which are currently used it food dyes industrial
and because of the ease of production and
cheap price (4).

Food dyes are added to a lot of basic
foods such as cheese, other dairy products,
fried fish, meat products, ice cream, juices,
pastries and jams (5,6). Food dyes industrial
became a lot of controversial because of the
toxic effects or carcinogens, hence preventing
the use of many of them, and there are many
researchers have studied the metabolic
disorders and toxicity that occur because of
these industrial dyes on rats and some other
mammals (7,8, 9), as well as so many of the
azo compounds had toxic effect or carcinogen
on laboratory animals (10,11). Chocolate
brown dye (Chocolate Brown HT) is one types
of azo dyes is a reddish-brown color and a

molecular weight at 652.56 g/mol, chemically
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called is [disodium 4,4 '- (2,4-dihydroxy-5-
hydroxymethyl-1, 3-phenylene bis-azo) di-
(naphthalene-1-sulfonate))] (European Food
Safety Authority, 2010). The complex
structureof chocolate brown dye is show in

figure (1) According to (12Leo, 2012).

Figure 1: Structure complex of

chocolate brown dye (12Leo, 2012)

European Food Safety Authority (13)
showed that the limit taken daily from the
chocolate brown dye in food between (0 - 1.5
g/ kg body weight); they are widely used in
food and gaseous, as well as with sweets (14).
Many studies have refer to the harmful effects
of this dye on DNA liver and kidney cells, as
well as its role in reducing body weight and
cholesterol (HDL) and increased liver enzymes
in blood (15,16,17). The lack of studies on the
potential negative effects of chocolate brown
dye on stomach and intestines, the current
study was to determine the effect of different
concentrations of this dye on some
physiological parameters (Oxidation

parameters ) and histological structure of

stomach and intestine in albino rats.
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Materials and Methods

v Experience design: The study of
experience was conducted in animal house
of Biology department/ College of
Education/ Al-Qadisiya University, and
used albino rats that have been purchased
from the animal house of College of
Veterinary Medicine/ Al-Qadisiya
University, a total of 20 albino rat healthy
and sexually mature (Six weeks aged) and
average of weight ranged between (180-
200) g/ rat. Animals putted at room (12 m®)
inside plastic cages (length 15 width x 35 x
height 15) cm, at a rate of five animals per
cage.

All animals were offered for the same
conditions of temperature (20-25) °C, which
was organized by the air conditioner, and the
rate of lighting (12 hour light: 12 hour dark).
Animals were given intensive diet and water
by free method, and then random distributed
and left for two weeks to acclimatize and then
weighed to determine the appropriate dosage;
it divided into four groups where each group
contained five animals, which are as follows:

1. Control group (C) consisted of five
animals were dosage with normal
drinking water for a six weeks.

2. The first treatment group (T;) consisted of
five animals were dosage with chocolate
brown dye concentration of 200 mg/ kg of
body weight for a six weeks.

3. The second treatment group (T,) consisted
of five animals were dosage with
chocolate brown dye concentration of 400

mg/ kg of body weight for a six weeks.
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4. Third treatment group (T;) consisted of

five animals were dosage with chocolate
brown dye concentration of 600 mg/ kg of

body weight for a six weeks.

v Chocolate brown dye: purchased from a

(Ajanta Chemical Industries - India)
company which is one of the types of Azo
dye, characterized with a reddish-brown
color, quick soluble in water, the molecular
weight is 652.56 g/ mol, and chemically
called is [disodium 4,4 ' - (2,4-dihydroxy-5-
hydroxymethyl-1,3-phenylene bis-azo) di-
(naphthalene-1-sulfonate))]. The  dose
prepared by depending on body weight, the
dye was weighed according to body weight
and then dissolved in water to be directly
doses to animals by using stomach tube and
the rate of 1 ml/ animal.

Animals test: animals weight was token
after the end experiment, and then the
anesthesia animals by chloroform were
taking blood from the heart directly and
saved in tubes is a container on the anti-
clotting substance (EDTA) for the purpose
of obtaining serum to measure some
biochemical parameters, then animals
anatomic and excise of stomach and
intestines that have putted in Petri dishes
container on physiological solution and
cleaned from waste and then preserved by
10% formalin until the preparation of
histological sections.

Determination of some biochemical
parameters
1. Determination of glutathione-s-transferase

(GSTs) in blood depending on (18)
method.
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2. Determination of Lipid Peroxidation
(Malondialdehyde) in blood depending on
the method used and modified by (19)

3. Determination of amino carrier enzymes

(AST and ALT)by

followingmethod of color (20) and several

activity

tests were used (Kit) is providedfrom
Italian Giesse company.

4. Determination of superoxide dismutase
(SOD) by following method described
from (21).

v' Histological study: Histological sections of
stomach and intestine were prepared
according to the method (22)

v’ Statistical Analysis: All results under
study were subjected for statistical analysis
in order to know the significant differences
between the control group and other groups
by using F-test at 0.05 probability level
(23).

Results and Discussion
1. Effect of chocolate brown dye on body
and liver weights (g) of albino rats
Results shown in Table (1) significantly
decreased (P<0.05) in the rate of body weight
in all groups compared with control group; the
observed increase this decrease by increasing
the dose of dye, where there was a significant
difference between the first treatment group
compared with second and third groups, which
did not show a significant difference between
them, on the other hand showed the results of
the current study, a significant increase in liver
weight for a first, second and third treatments

compared with control group, while did not
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difference shown between second and third
groups when compared with each other.
Results of this study agreed with a
combination of the studies result which refers
to the dosage of food dyes for animals
adversely affected on weights (24,25,15.9)
and(26) refers to that food additives such as
tartrazine and amaranth lead to a significant
decreased in body weight was proportionally
increases with dose increasing. While these
results differed with the results of (27,4) which
refer that some azo dyeastartrazine and
chocolate brown lead to increased body weight
in laboratory animals, as well as 28Sahar et al.,
(2012) observed that there was no significant
effect of food dyes as chocolate dye on body
weight, and possibly was attributable body
weight to the negative impact of azo dyes in
loss of appetite leading to decreasing of major
and necessary nutrients for body growth, as
well as dyes were lead to reduce the percentage
of fat in blood, such as cholesterol is important
to cell membranes (24,25 15).

The obtained increased in liver weight
was responded to a case of poisoning; as a
center to metabolize poisons and drugs, as well
as free radicals, which consists by azo dyes,
which may cause to damage in fabric of the

liver and thus amplified (10,11, 29)
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Table 1: Effect of chocolate brown dye
dosage on body and liver weights (g) on

albino rats

Groups (Mean =+ StandardError)
Parameter

C Tl T2 T3

Body 211.09 | 189.12 | 181.47 | 177.23
weight | £243 | £1.55 | £1.22 | £1.76
(g A B C C

Liver 589+ | 6.50+ | 771+ | 791 +
weight 0.53 0.22 0.14 0.11
(2) C B A A

Different English letters (A, B, C) refers to the significant
superiority of means between the groups using F-test at
(P<0.05)a level of probability

2. The effect of chocolate brown dye on
some parameters of blood biochemical to
albino rats

Researchers were depended on activity
measure of amino transfer liver enzymes (AST
and ALT)as important evidence of the clinical
to knowledge of early inflammatory
pathological changes that occur in the liver due
to chemicals (30,31). So it has been measuring
these parameters to determine the effect of
chocolate brown dye on body biological
systems; as these enzymes act as liaison
between carbohydrates and amino acids.

Results of this study (Table 2) a significant

increase given (P<0.05) in amino transfer liver

enzymes (AST and ALT) in (T;, T, and T;)

groups compared with control group; because

of this increase suited proportional directly
with increasing of chocolate dye dose, and

these results were reinforce the findings of (32)

as a result of which he referred to chocolate

brown dye caused a rise in enzymes
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concentration (AST and ALT) in blood. (14))
observed to increase the  enzymes
concentration (AST and ALT) in blood by
effect of chocolate brown dye due to type,
damage degree and poisoning that occurred in
liver, muscles and intestinal tissues. On the
other hand (26) explained that the azo dyes
such as tartrazinecause an increase in amino
transfer liver enzymes. Perhaps the reason for
that is due to the azo dyes were generate many
free radicals that affect on effectiveness and
vitality of cells it so attacking their membranes
and lose itof permeability optional feature and
increases the enzymes leakage, and the
oxidative stress leads to liver cell degeneration
and its enzymes exudes into blood (29).

The measuring of antioxidant enzymes
activity such as SOD, GSTs and MDA
measurement is final products of lipid
peroxidation there are an important parameters
of the oxidative stress state only, but is a clear
sign of the lack of antioxidant regulation (33)
Results of the present study (Table 2) a
significantly decreased (P<0.05) in antioxidant
enzymes concentrations (SOD and GSTs) on
groups (T, T, and T;) compared with control
group, also found there is a significant
difference in the concentration of SOD
between the two groups (T, and T3) with a (T))
group, which did not show differences between
them, while there was a significant difference
between the groups (T;) and (T;) in the
concentration of GSTs. Results also showed a
significant increase (P<0.05)in MAD with
proportional directly to increased dose in all
groups treated chocolate dye (T, T, and T;)

compared with control group, and the reason of



Al-Qadigiyha Journal For Science

Vol.271 No.?2

Vear 2016

changes in the oxidative parameters perhaps is
due to the role of main to azo dyes including
chocolate brown dye in bringing oxidative
stress through are many types of free radicals
that cause many health problems and diseases
such as anemia, congestion and some tumors
as well as the occurrence of an imbalance
between oxidants and antioxidants (14, 34).
Some researchers were refereed to the free
radicals produced by fatty acids oxidation in
cell membranes due to food dyes, including
azo dyes, lead to the consumption of large
amounts from antioxidants that cells protect
from the effect of free radicals and thereby
decrease the concentration of antibodies in
blood (35,28). On the other hand, the
concentration of MAD increasing may be due
to free radicals targeting free radicals increased
of fatty acids in cell membranes (28)

Table 2: Effect of different concentration

of chocolate brown dye on some
biochemical parameters on albino

rats
Groups (Mean + Standard
Error) Parameter
T, T, T, C
1.03+ | 121+ 1.70+ | 230+
0.11 0.04 0.12 0.13 SOD
C C B A (U/L)
6.20+ | 7.30+ | 8.80 £ | 12.00
011 | 097 | 092 |xo0s7| 95T¢
C BC B A (U/L)
70.00 | 62.11 | 56.20 | 44.00 AST
+2.17 | £2.14 | £1.12 | £2.23
A B C D (UL)
78.11 | 65.61 | 62.30 | 49.00 ALT
+131 | +1.54 | +£222 | +£2.00
A | B B C (U/L)
12.80 | 9.50+ | 7.20+ | 450+
+045 ] 0.12 0.44 0.58 MDA
A B c D (umol/L)

Different English letters (A, B, C) refers to the
significant superiority of means between the groups
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using F-test at (P < 0.05)a level of probability

3. Histological study

Results microscopic test of taken
histological slides from stomach and intestines
showed that presence of pathogenic tissues
changes in stomach and intestinal tissue for
two groups (T, and T;) compared with control
group (C), and these changes included damage
and necrosis in the cells as well as soreness
and change in the intestinal glands of the
stomach and damage to the stomach layers, has
been reason for this to the state of oxidative
stress caused by free radicals generated from
the chocolate brown dye and caused by
oxidizing unsaturated fat component of the cell
wall and thus cell death and tissue damage
(29). These results agreed with some studies
results that have shown azo dyes as tartrazine
and chocolate brown caused many of the
pathological changes, cell death,
decomposition in the liver tissue and the
kidney through of free radicals generation
(15,28). (11) indicate through his study on
many chemicals, including food dyes it cause
damage in stomach glands, colon and the
bladder lining, as well as (36) refereed that
tartrazine dye that is one of the azo dyes types
cause a lot of inflammatory conditions in the
stomach and intestines, increasing the number
of lymphocytes. Histological slides test shown
absence of abnormal changes in (T,) group
compared with control group of the reason
may be due to the low-lying doses of the dye

not cause pathological changes..
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Fig(1) Photomicrographs of paraffin embedded rat stomach tissue: Section (A) and B) is the control
showing normal cells stomach. Section (C and D) T1 group Showing normal cells of stomach.
Section (G and F) T2 group showing necrosis in stomach cells ( red and yellow arrow) and Section (K

and L) T3 group showing blooding in mucosa layer of stomach (red arrow) ( H& E, 10x and 40x).
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showing normal cells intestine. Section (C and D) T1 group Showing normal cells of intestine.
Section (G and F) T2 group showing necrosis and lymphoid infiltration in intestine tissue ( red and
yellow arrow respectively) and Section (K and L) T3 group showing necrosis and lymphoid
infiltration in intestine tissue ( red and yellow arrow respectively) .
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