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Abstract

Carrots are an important food and are rich in carotenoids and vitamin A, which is considered one
of the most important antioxidants, it resists the formation of free radicals in various organs and
tissues of the body. The purpose of the now study is to determine the effect of food dye
(tartrazine) on biochemical parameters and histopathological changes in the liver and to know the
effect of carrots extract on previous mentioned parameters. 18 local male rabbits were divided into
three groups: each group included six rabbits. The first group (control group) was given distilled
water daily for 30 days. The 2nd group was given the colored food dye tartrazine at a dose 1g/ kg
of body weight for 30 days. The 3rd group given carrot extract orally, after three hours, the
tartrazine dye was also given for 30 days. The biochemical result reveled elevated of liver enzyme
(AST, ALP and ALT) in tartrazine group while the value of these enzymes in third group resemble
to control group. Histopathological changes: In control group, the liver showed normal tissue
architectures. Second tartrazine group showed liver with inflammatory cells and congestion as
well as multiple vacuoles and necrosis. Third group (carrot &tartrazine group) showed very
slightly hepatocytic degeneration and absent of other changes like necrosis and yellow pigments
which present in second group. The biochemical and histopathological results showed dangerous
effect of tartrazine and in same time the beneficials effect of carrot as antioxidant in diminish the

toxic liver injury by tartrazine.
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Introduction

Many peoples used the food dye without
any information about safety of it. Tar-
trazine (E102) is synthetic colorant play
important role in food industries as food
dye additive organic compound. This
material allowed some people to be hap-
py and comfortable when eating it due to
its attractive colors, while at the same
time getting rid of the daily shopping
routine. The Iragi food additives availa-
ble in the market have widely used food
colorings, and one of these colorings is
tartrazine. Food colorings are defined as
substances that add a specific color to
food, cosmetics, and medicines, most of
which are of natural origin. Food color-
ings can remain for long periods of time,
extending to many years (1). Food color-
ing makes people choose a type of food
based on their desire for certain colors,
regardless of the type of food (2). Food
colors give rise to a feeling of love to
know the extent to which people want to
determine the taste, flavor, and color of
food. Many research experiments have
proven that matching the taste and color
of a specific person can achieve great
economic results by increasing the re-
sults for food color, and vice versa, when
the consumer does not want food color,

it will lead to results. Sometimes we lose

money on the industrial product and
mayo, due to the presence of individual
differences between people in terms of
their desire for a certain food color over
another (3). Tetrazine is food dye, water
soluble, lemon flavor and yellow in col-
or. Soft drink, food, candy, cotton and
some chips contain tartrazine (4), also
found in drink, cake, jam, some rice,
candy, soup, hair shampoos (5), and
medical products such as zinc, some
capsules and some other drugs (6). Tar-
trazine is synthetic food dye, metabolism
of it may be lead to generation of free
radicles and causes cellular injury (7).
Some sings recorded by tartrazine as de-
pression, weakness, fever and disturb-
ance of sleep (8). Tartrazine causes in-
teraction with some drug as Ventolin and
aspirin  (9).Carrot is favorited food
source of the rabbits which consider an-
tioxidant because of rich in vitamin A
and carotenoids (10) Because of still
use of tartrazine as food additive, this
study will investigate the biochemical
and histopathological changes of tartra-
zine in rabbits and effect of carrot extract

onit.

Material and methods

Animals: Eighteen local male rabbits 2.5

kg, 3-month years old were used in
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current study, then housed in room
(temperature 23°C), (12 light: 12 dark)
with suitable drink and food along
experimental periods. Animal divided in
to three groups: each group consist of six
rabbits. Control group received distal
water orally and second group received
tartrazine by oral rout for 30 days. Third
group received carrot extract, followed
by three hours given tartrazine orally for

30 days.

Tartrazine: or E102, it is yellow
colorant dye, take from Iragi company of
food industries. The dose of tartrazine in
kg of body weight /rabbits Ld50 of 1 g
dissolved in distal water according to

study in 1964 and in 2009 (11),(12).

Biochemical procedures: Take blood
sample from ear artery of each rabbit,
then in clean tube, Blood serum for

identify the ALT,AST,ALP(13).

Histopathological procedures: Rabbits
under general anesthesia by ketamine,
after that, take sample from liver fixed in
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10%  natural formalin, serious
concentration of ethanol, two steps of
xylol, waxes of paraffin, section by
microtome and stain with hematoxylin
and eosin stain, al histopathological

procedures according to (14).

Statistical study: Anova used for
comparison between control group and
second tartrazine group, significant
difference P <0.05 using mean slandered

error.
Results:

Biochemical parameters include AST,
ALP and ALT of liver enzyme in control
group and carrot group represent in
Table 1. AST, ALP and ALT in second
tartrazine group showed significant
increase P <0.05 than control group and
third carrot tartrazine group. Also, there
Is decrease in this previous liver enzyme
than tartrazine treated group and there
are no significant differences between
control group and carrot & tartrazine

third group (Table 1).
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Table 1 showed level of study liver enzymes on each group.
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artrazine group (Mean = SE)

Carrot group and

Liver enzyme Control group (Mean * SE)

tartrazine (Mean + SE)
AST (U/L) 0.40 £ 0.05 0.65+0.25 0.45+0.10
ALP(IU/L) 48.3+0.20 75.5% 0.05 50+ 0.05
ALT(IU/L) 122+1.5 155+7.5 135+0.5

e The significant difference * control group to tartrazine group at P <0.05.

Histopathological changes: In control group, the liver showed normal tissue architectures (figure 1).

Second tartrazine group showed liver with inflammatory cells and congestion (figure 2), as well as
multiple vacuoles and necrosis (figure 3). Third group (carrot &tartrazine group) showed very slightly

hepatocytic degeneration and absent of other changes like necrosis and yellow pigments which present in

second group (figure 4).
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Figure 1: normal tissue architectures of liver of control group at 40X (H&E stain).

42

Vol.2, No.2, June,2024




Diyala Journal for Veterinary sciences
Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq
. ./ s | Tairisaariy favivd
P-1SSN: 2410-8863 i g, wh s AT

E-ISSN:2958-6178
Vol. 2, NO. 2, June 2024

Figure 2: second tartrazine treated group showed liver with inflammatory cells (black arrow)

and congestion of it (blue arrow) at 40X, (H&E stain).

Figure 3: second tartrazine treated group showed liver with multiple vacuoles (blue arrow)

and necrosis (black arrow) at 40X (H&E stain).
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Figure 4: Third carrot & tartrazine group showed slightly liver hepatocytic degeneration

(black arrow) at 40X, (H&E stain).

Discussion:

Current study revel significant increase (0.65
+ 0.25) of AST at P <0.05 in second tartrazine
group, this
agreement with (15), significant increase
(75.5+ 0.05) of ALP at P <0.05 comparison

with control

group compare with control

group (16) and significant
increase (155 7.5) of ALT at P <0.05
comparison with 1% control group which
agreement with (17), The explanation for the
reason for this increase is due to the
effectiveness of tartrazine dye, which caused
destruction and necrosis in the liver, which led
to an increase in the secretion of these
enzymes (18). Third group revel decrease of
the liver enzyme which previously increased
in second tartrazine group and this may be

belong to antioxidant activity of carrot which
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contain Vitamin A that prevent production the
free radicles and reactive oxygen species
which caused liver injury by tartrazine
(19).Carrot lead to decrease elevation of liver
enzyme result in return to normal, this may be
prevent production of these enzyme duo to
stabilization of cell membrane and protect the
hepatocytes from free radicles and start
hepatic regeneration (20). The histopathology
result of third group is indicator of protective
role of carrot on the liver. No changes of
histopathology in control group, microscopi-
cal changes present in second tartrazine group
include inflammatory cells and congestion of
liver similar to other study which reported
hepatic changes duo to tartrazine (21), (22).
Carrot contain vitamin A which act as

antioxidant vitamin (23).Carrots are rich in

Vol.2, No.2, June,2024
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benefits and are considered antioxidants. They
are rich in beta-carotene, which is a plant
pigment belonging to the group of carotenoids
that converts to vitamin A, which is important
for good nutrition, maintaining weight, and
the health of the body because it is an
important antioxidant. Carrots are also rich in
alpha-carotenoids, which convert to vitamin
A.(23).

improve the biochemical profile results in

In current study, the carrot can

rabbits and this agreement with (24), because
antioxidant activity and consider important
source of vitamin A, beta carotin, vitamin B,C
(25). In this study the carrot reduce the liver
injury and this agreement with (26) which
mention the carrot lead to reduce free radicles
in the liver.
Conclusion: Tartrazine or E102 is food
adaptive dye and used in food industries led to
hepatotoxic injury. Used of carrot causes
decrease effect of tartrazine in rabbits which
increased liver enzyme studied in this study
and also supported by histological study on
the liver.
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