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Abstract

The present investigation was performed to study the effect of daily administration
(interperitoneal injection) of synthetic coloring agent amaranth at dose 50 mg /kg b.w. /day for
two periods (7 and 21 days), using male albino rats. The effects of amaranth on growth,
haematological and some biochemical parameters were examined throughout the study. The
results revealed that amaranth treatment cause a marked change in treated groups when
compared with control. They showed a significant decrease in percentage of body weight
change, RBCs count, Hb concentration and HCT value, while, they recorded a significant
increase in WBCs, serum activity of AST and ALP, in addition to serum urea and creatinine
levels in treated rats. But ALT and bilirubin showed insignificant changes throughout the
experiment.
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Introduction

According to the Food Protection 60-70% of all dyes used in food and textile
Committee of Food and Nutrition Board, manufacture. Azo dyes are much more
food additives may be defined as stable than most of the natural food dyes.
substances or a mixture of substances, other They are stable in the whole pH range of
than the basic food-stuffs, which are found foods, are heat stable and do not fade when
in the foods as a result of any aspect of exposed to light or oxygen. This makes azo
production,  processing,  storage  or dyes applicable in nearly all foods.
packaging. Food additives are used for Despite the benefits attributed to food
various purposes, including preservation, additives, for several years there have also
coloring or sweetening. The wide range of been a number of concerns regarding the
food additives, running into more than 2500 potential short- and long-term risks of
items used to preserve, dye or enhance consuming these substances. Criticisms of
foods are a consequence of industrialization these food additives are concerned with
and the development of food processing both indirect and direct impacts of using
technology. Most coloring agents are used them. More attention was focused on the
to improve the overall attractiveness of pathophysiological effects of coloring
food. A number of natural and synthetic additives. The biochemical and
additives are used to color foods. Although histopathological examinations of the toxic
synthetic coloring agents are continued to effects of synthetic dyes were tested. There
be used extensively, there has been a has been an extensive ongoing research on
concomitant significant increasing interest the deleterious effects induced by synthetic
concerning the using of natural colorants. food coloring agents in rats (Paumgartten

Azo dyes are one of these food et al., 2002; Kitamura et al.,, 2003;
additives which widely used as food Bautista et al., 2004 and Attia et al.,
colorants. They account for approximately 2005).
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Amaranth (FD&C Red No.2) is one
of the most widely tested dyes, which used
in food, drugs, soft drinks, jellies, sweets
and cosmetics. Some studies have
suggested that amaranth, is carcinogenic in
rats (Wilheim and Ivy, 1953 and
Andrianova, 1970) and affects their
reproduction (Collins and McLaughlin,
1972; Collins and McLaughlin, 1973 and
Collins et al., 1975a, b). Amaranth is also
considered as teratogenic agent to small
mammals such as mice or rats and was
banned by the United States Federal Drug
Administration in 1976 for use in drugs,
cosmetics, or foods. The International
Agency for Research on Cancer (IARC)
suggests that there is no enough evidence to
conclusively state that amaranth is a human
carcinogenic.

The present work is aimed to carry
out some haematological and biochemical
investigations on male albino rats to study
the various effects of a synthetic food

Synthetic dye used

colorant agent (amaranth), which present on
a wide-scale basis in the food-marketing
industry.

Materials and methods

The Experimental Animals

Two main groups of male albino rats
were obtained from Schistosoma Biological
Supply Program (SBSP) Theodor Bilharz
Research Institute, each group was
contained 28 rat. Each rat in the first group
is weighing about 60 gm, while in the
second group weighing about 120 gm at the
beginning of the experiment. Each two rats
were placed in a metal cage. They were
kept under normal laboratory conditions
during the whole period of experimentation.
All animals were fed on standard diet. Food
and water were available ad libitum. All
rats were starved for 12 hrs before sacrifice,
but allowed free excess of water.

Amaranth (E123) the synthetic food colorant agent used in the present investigation.
The synthetic azo dye-red food color- is very soluble in water.
-Chemical name: 3-hydroxy-4-[C,-sulfo-1-naphthalenylazo]-2,7-napthalenedisulphonic acid,

trisodium salt.

-INS: 123-(915-67-3)-Dye content-1010570.

-MW: 604.46
-Formula: CyH11N2NazO10S3

Dosage and administration

Each treated rat received 50 mg/kg. b.w.
of amaranth daily via intraperitoneal injection.

Pattern and periods of the experiment

CH s0, Na

s D

Structural formula of Amaranth

303 Na

Each main group of male albino rats was allocated into four subgroups of 7 rats each, as
follows:

e The first subgroup, was conserved as a control and kept under the same laboratory
conditions and was intraperitoneal daily injected with 1 ml distilled water for a period
of seven days.

e The second subgroup, was intraperitoneal daily injected with 1 ml of 50 mg/kg body
weight of amaranth for a period of seven days.

e The third subgroup, was served as a control for another period equal to 21 days with 1
ml distilled water.

e The forth subgroup, of 7 rats were intraperitoneal daily injected with the same dose of
amaranth for a period equal 21 days.
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By the end of the two periods, the animals (both control and treated ones) were sacrificed and
blood samples were collected for haematological and biochemical investigations.

1-Percentage of mean body weight change

All of the control and treated rats were individually weighed in order to detect any change
that may takes place in their body weights. The percentage of body weight change was
calculated as follows:

Mean final weight — Mean initial weight
x 100

Mean initial body weight

2-Haematological studies

Blood samples were collected on heparinized capillary tubes for haermatocrit value (Hct)
or packed cell volume (PCV) represents the percentage of red cells volume of whole blood. It is
measured after allowing the blood to enter a capillary tube that is plugged by plastic seal and
centrifuged at 1200 r.p.m. for 5 min. (Rodak, 1995).

Red and white blood cells were counted using improved haemocytometer according to Dacie
and Lewis (1991). Haemoglobin concentration was recorded in gm/dl blood, and it was
estimated according to Dacie and Lewis (1991).

Also, the mean corpuscular volume (MCV), the mean corpuscular haemoglobin (MCH) and
The mean corpuscular haemoglobin concentration (MCHC) were calculated according to Dacie
and Lewis (1993) using the following equations:

Haematocrit value (%)
MCV=

x 10 (P9)
Red blood cells count (million/mm?®)

MCH = Haemoglobin content (g/100 ml blood)

— - x 10 (p9)
Red blood cells count (million/mm?)

Haemoglobin content (g/100 ml blood)
MCHC= - x 100 %
Haematocrit value (%)

-Serum uric acid content was determined
according to the method described by
Town et al. (1985).

The obtained results were statistically
analyzed by using the student "t" test
according to the method of Snedecore and
Cochran (1980).

3- Biochemical studies

- Aspartate aminotransferase (AST) &
Alanine  aminotransferase (ALT)
activities were estimated according to
Bergmeyer and Horder (1986).

- While, Alkaline phosphatase (ALP)
activity was estimated according to

Abicht et al. (2001). Results

-Serum content of urea was estimated I- Effect of amaranth on percentage of

according to the method described by body weight change

Neumann et al. (1977). The effect of repeated doses of amaranth on

-Beside, Serum creatinine was determined percentage of body weight change of the

according to the method described by rats is recorded in table (1). The findings

Bartels et. al. (1972). revealed a significant (p<0.05) decrease in
group (1) after 7 days and groups (1), (2)
after 21 days.
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Table (1): Effect of amaranth on the percentage of body weight change of male

albino rats.
After 7 days After 21 days
Group
Control Treated Control Treated

(1) 16.667 £ 0.578 | 14.762 +0.289 | 58.809 + 0.298 | 57.619+0.232 "
% of change -11.429 -2.023

) 15.238 +0.089 | 15.119+0.082 | 37.619+0.082 | 37.071+0.137 "
% of change -0.781 - 1.457

Group (1): Rats with mean initial weight = 60 gm. *(Significant)

Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean + standard error.

2- Effect of amaranth on haematological parameters
a- Red blood cells( RBCs) count

Results presented in table (2) showed the alteration of RBCs count of rats treated with amaranth.
The erythrocytes count revealed a highly significant decrease (p<0.01) in group (1) after 7 days,
and after 21 days. Also, showed a significant decrease (p<0.05) in group (2) after 7 days. But
the red blood cells count in second group after 21 days were markedly highly significant
increased (p<0.01).

Table (2): Effect of amaranth on RBCs count (x10° mm®) of male albino rats.

Group After 7 days After 21 days
Control Treated Control Treated
(1) 7.071+0.171 5.914 +0.114~ 7.357 £0.065 | 6.574+0.099
% of change - 16.363 -10.643
2) 7.000 +0.038 | 6.571+0.106 7.329+0.102 | 8.300+0.079 "
% of change - 6.128 +13.249
Group (1): Rats with mean initial weight = 60 gm. * (Significant)  ** (Highly
significant)

Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean + standard error.
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b- Haemoglobin concentration (Hb)

The data represented in table (3) revealed a significant decrease (p<0.05) on (Hb) in groups (1)
and (2) after 7 days. Also, a highly significant decrease (p<0.01) of haemoglobin concentration
was showed in group (1) after 21 days. On the other hand group (2) after 21 days reveals a
highly significant (p<0.01) increased.

Table (3): Effect of amaranth on haemoglobin (Hb) concentration (g/dl) of male albino

rats.
After 7 days After 21 days
Group
Control Treated Control Treated
(1) 12.929 + 0.301 9.857 +0.670° | 14.057+0.134 | 12.614+0.077
% of change -23.76 - 10.265
) 13.271+£0.090 | 12.671+0.169° | 13.171+0.042 | 15.057+0.207
% of change -4.521 +14.319
Group (1): Rats with mean initial weight = 60 gm. * (Significant) ** (Highly
significant)

Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean + standard error.

c- Haematocrit value (Hct)

The findings in table (4) revealed a highly significant decrease (p<0.01) on haematocrit value
(Hct) in group (1) after 21 days, while the results of group (2) after 21 days represented a highly

significant increase (p<0.01).

Table (4): Effect of amaranth on Hct value (%) of male albino rats.

Group After 7 days After 21 days
Control Treated Control Treated
(1) 35.943 + 2,163 34.429 + 0.685 40.114 £0.297 | 38.214+0.134 "
% of change -4.212 -4.736
2 40.829+0.164 | 39.886 + 0.708 40.843+0.115 | 46.400+0.419
% of change - 2.309 + 13.606
Group (1): Rats with mean initial weight = 60 gm. ** (Highly significant)

Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean * standard error.
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d- Mean corpuscular volume (MCV)

Table (5) showed a highly significant increase (p<0.01) of the mean corpuscular volume in
group (1) after 7 days and group (2) after 21 days.

Table (5): Effect of amaranth on MCV (fl) of male albino rats.

Group After 7 days After 21 days
Control Treated _ Control Treated
(1) 51.243+£0.261 | 58.343 +0.118 54.886 + 0.979 56.7 £ 0.157
% of change +13.856 +3.305
(2) 56.314 +0.202 | 57.585+0.233 | 55.571+0.487 | 60.028+0.170 ~
% of change +2.257 +8.020
Group (1): Rats with mean initial weight = 60 gm. * (Significant) **

(Highly significant)
Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean + standard error.

e- Mean corpuscular haemoglobin (MCH)

The results in table (6) revealed a high significant decrease (p<0.01) on (MCH) in group (1)
after 7 and 21 days. On the other hand the results exhibited a significant increase (p< 0.05) in
group (2) after 7 days.

Table (6): Effect of amaranth on MCH (pg) of male albino rats.

Group After 7 days After 21 days
Control Treated Control Treated
(1) 18.886 + 0.201 | 17.471+0.156 | 19.657+0.174 | 18.929+0.211"
% of change - 7.492 -3.703
2 18.785+0.241 | 19.357+0.121" | 18.386+0.150 | 18.686 + 0.093
% of change + 3.034 +1.632
Group (1): Rats with mean initial weight = 60 gm. * (Significant) **

(Highly significant)
Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean + standard error.
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f- Mean corpuscular haemoglobin concentration (MCHC)

Table (7) showed a highly significant decrease (p<0.01) of the mean corpuscular haemoglobin
concentration in group (1) after 21 days, and exhibited a significant decrease (p<0.05) in groups
(1) and (2) after 7 days, whereas group (2) after 21 days shows different results, the mean
corpuscular haemoglobin concentration revealed a highly significant (p<0.01) increase.

Table (7): Effect of amaranth on MCHC (%) of male albino rats.

Group After 7 days After 21 days
Control Treated Control Treated
(1) 31.857 £0.463 | 29.871+0.248" | 36.257 +0.075 | 33.257+0.149
% of change -6.234 -8.274
2) 32.157 £0.249 | 31.386+0.170° | 32.214+0.080 | 33.514+0.130
% of change - 2.398 +4.035

Group (1): Rats with mean initial weight = 60 gm.

Group (2): Rats with mean initial weight = 120 gm.

- All values were expressed as mean * standard error.  * (Significant) **
(Highly significant)

j- White blood cells count (WBCs)

Results presented in table (8) showed the alterations of the white blood cells count of rats after
amaranth treatment. It showed a significant increase (p<0.05) in groups (1) and (2) after 21
days.

Table (8): Effect of amaranth on WBCs count (x10° mm?®) of male albino rats.

Group After 7 days After 21 days
Control Treated Control Treated
(1) 11.129 + 0.582 10.014 +1.000 | 11.557 +0.0568 | 13.657 +0.420 "
% of change -10.019 +18.171
2 11.757£0.321 | 10.929+0.432 | 12.671+0.208 | 14.800+0.433"
% of change -7.043 + 16.802
Group (1): Rats with mean initial weight = 60 gm. * (Significant)

Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean * standard error.

3-Effect of amaranth on biochemical parameters
a- Aspartate aminotransferase (AST) activity
Data represented in table (9) displayed the effect of amaranth on serum aspartate

aminotransferase (AST) activity, and showed a highly significant (p<0.01) increase of all
groups (1&2) after 7 and 21 days.
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Table (9): Effect of amaranth on serum AST activity (/1) of male albino rats.

Group After 7 days After 21 days
Control Treated _ Control Treated _
(€D)] 148.143 + 2.375| 248.286 + 2.135 | 158.857 + 1.243| 199.000 + 2.204
% of change +67.599 +25.269
(2) 162.429 + 1.510 | 244.429 + 3.401" |150.429 + 1.757] 229.429 + 2.553
% of change +50.483 +52.516
Group (1): Rats with mean initial weight = 60 gm. ** (Highly significant)

Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean + standard error.

b- Alanine aminotransferase (ALT) activity

Table (10) displayed that administration of amaranth into male albino rats at a dose 50 mg/ kg b.
w. /day did not alter the activity of serum alanine aminotransferase (ALT), and showed non
significant changes.

Table (10): Effect of amaranth on serum ALT activity (u /1) of male albino rats.

Group After 7 days After 21 days
Control Treated Control Treated
(1) 62.429 + 0.841 60.714 + 1.169 60.285 + 0.426 58.000 + 1.234
% of change - 2.747 -3.790
(2) 63.000+1.113 | 60.571+1.212 | 63.857 +0.469 | 62.429 + 1.462
% of change - 3.856 - 2.236

Group (1): Rats with mean initial weight = 60 gm.
Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean * standard error.

c- Alkaline phosphatase (ALP) activity

The results in table (11) recorded a highly significant increase (p<0.01) of serum ALP activity
in groups (1) and (2) after 7 days, and in group (1) after 21 days.

Table (11): Effect of amaranth on serum ALP activity (W/l) of male albino rats.

Group After 7 days After 21 days
Control Treated Control Treated
(1) 108.429 + 0.841 | 203.429 +3.436 | 140.143 + 1.455 | 223.571+4.236
% of change + 87.615 +59.531
2 181.857 +2.087 | 203.000 + 3.572" | 192.286 + 2.447 | 190.429 + 2.458
% of change +11.626 - 0.966
Group (1): Rats with mean initial weight = 60 gm. ** (Highly significant)

Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean * standard error.
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d- Serum content of urea

Serum content of urea was determined to study the effect of amaranth on kidney function. Data
presented in table (12) showed a significant increase (p<0.05) in group (1) after 7 days. Also, in
group (2) after 7 days there was a highly significant increase (p<0.01). Non significant changes
were noted after 21 days in both groups.

Table (12): Effect of amaranth on serum urea content (mg/dl) in male albino rats.

Grou After 7 days After 21 days
P Control Treated Control Treated
(€8] 53.714 + 3.490 73.286 + 3.357° | 56.000 + 1.309 57.429 + 1.863
% of change + 36.437 +2.552
2 49.171+1.967 | 74.143+3.453 | 53.143+2251 | 57.571+1.307
% of change +50.786 +8.325
Group (1): Rats with mean initial weight = 60 gm. * (Significant)  ** (Highly

significant)

Group (2): Rats with mean initial weight = 120 gm.
- All values were expressed as mean + standard error.

e- Serum uric acid content

Table (13) indicated a significant increase (p<0.05) of serum content of uric acid in group (2)
after 7 days, but after 21 days the results recorded a high significant decrease (p<0.01) in groups

(1) and (2).

Table (13): Effect of amaranth on serum uric acid content (mg/dl) in male albino rats.

Grou After 7 days After 21 days
P Control Treated Control Treated
(1) 0.971 +0.075 0.986 +0.116 1.000 + 0.076 0.600 +0.031
% of change +1.544 - 40.000
2 0.671+0.084 | 1.029+0.113 0.629+0.057 | 0.370+0.023 "
% of change +53.353 -41.000

Group (1): Rats with mean initial weight = 60 gm. * (Significant)  ** (Highly
significant)
Group (2): Rats with mean initial weight = 120 gm.

- All values were expressed as mean * standard error.

f- Serum creatinine content

In table (14), group (1) after 21 days showed a significant decrease (p<0.05) on serum creatinine
content. On the other hand, group (2) after 21 days showed a highly significant  (p<0.01)
increase.
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Table (14): Effect of amaranth on serum creatinine content (mg/dl) in male albino rats.

Group After 7 days After 21 days
Control Treated Control Treated
(1) 0.234 +0.009 0.224 +0.015 0.279 + 0.022 0.207 +0.011 "
% of change -4.173 - 25.806
(2) 0.241+0.015 | 0.229+0.014 0.294+0.008 | 0.376£0.012"
% of change -4.979 +27.891

Group (1): Rats with mean initial weight = 60 gm.

significant)

Group (2): Rats with mean initial weight = 120 gm.

* (Significant) ~ ** (Highly

- All values were expressed as mean + standard error.

Discussion:

Chemicals have been used to preserve
food and to add color and taste to food for
centuries.  Following the considerable
increase in the use of food additives in
processed foods from the mid-twentieth
century, safety assessment of food additives
has been conducted on a formal basis at
national and international levels. Currently,
over 400 additives are listed by the
International Codex Alimentarius for use in
food traded around the world. Current
approaches to the safety assessment of food
additives generally require an extensive
database of metabolic and toxicity studies
to be generated. Toxicity studies are usually
conducted in laboratory animals. Azo dyes
have since been found carcinogenic in a
wide variety of experiments worldwide, but
they are still used in our food and
cosmetics.

The present study is concerned to
assess the effect of amaranth (azo dye) on
some haematological and biochemical
parameters in male albino rats.
1-Effect of amaranth
performance of rats

The present study revealed a
significant decrease in the percentage of
body weight change of rats after treatment
with 50 mg amaranth /kg b.w. /day for 7
and 21 days as compared with the control
rats. These observations were in agreement
with Ghoneim (1987) and Shaker et al.
(1989). This effect in growth is thought to
be due to a reduced availability of nutrients
caused by the rapid transit of amaranth-
containing chyme through the upper
segments of the gastrointestinal tract

on  qgrowth
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(Ershoff and Thurston, 1974; Aritsuka et
al., 1989; and Takeda et al., 1992) and to
colorant's inhibitory effects on the
processes of digestion and absorption
(Takeda et al., 1992). Moreover, Ashoush
(2004) reported that the rat's administration
of tartrazine with doses level (7.5 &
75mg/kg b.w.) showed decline in body
weight gain after two weeks of treatment
and then became normal in body weight at
the end of experiment, and in 2005, the
results of Attia et al. revealed a significant
decrease in growth rate percentage of rats
up to 7 weeks of benzene sulfonic acid
(BSA) supplementation.

However, there are many reports on
weight loss in carmoisine or sunset yellow
administered experimental animals (Abu
El- Zahab et al. 1997; EI-Shamy et al.,
1999; Marie et al., 1999; Helal et al., 2000
and yassin, 2006). Meanwhile, Osman et
al. (1995) found that the synthetic food
colorants caused a significant increase in
the body weight gain of mice until the
fourth month, followed by a significant
decrease.
2-Hematological parameters

Haematological parameters are a
valuable tool for assessing the injuries that
caused by certain substances. Results of the
present investigation revealed that amaranth
caused a high significant decline in
erythrocyte count and haemoglobin content
(Hb), also WBCs showed a significant
increase after 21 days. In agreement with
the present work, Mason et al. (1974)
demonstrated a reduction of haemoglobin
when carmoisine was administered to the
diet of mice. Furthermore, by long-term
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feeding study on Red 2 G dye at the dose of
130 mg/kg b.w. /day in the mouse and 32
mg/kg b.w. /day in the rat, the spleen
showed enlargement with an increased
deposition of iron. In the mouse,
accelerated erythropoiesis was observed
and the rats showed necrosis of elastica.
Above 0.5% of dye in the diet, adverse
effects were observed in the spleen, liver
and bone marrow. Heinz body formation in
the erythrocytes was also observed in both
species of rodents (rats& mice) (WHO,
1981). In the same aspect, Abu El-Zahab
et al. (1997) mentioned that rats
supplemented  with  sunset  yellow,
carmoisine and brilliant blue for 60 days
exhibited a significant decrease in
haemoglobin content as well as red cell
count. These changes induced by food
colorants may be due to the prevention of
red blood cell synthesis via inhibition of
erythropoiesis in the bone marrow.

On the other hand, Shaker et al.
(1989) noted an increase in haematological
content of rats received 0.1% chocolate
brown colour (0.1% wi/w) consisting of
tartrazine, noval coccine, carmoisine and
indigocarcarmine. While, Hooson et al.
(1975) found that indigocarmine had no
effect on the total erythrocytic count.
Moreover, Ford et al. (1987) stated that
carmoisine (given in high doses for 6
months) did not cause any changes in the
hematological investigations of rats. Also,
Borzelleca & Hallagan (1988) using
tartrazine in high doses and long terms on
rats revealed insignificant effects on the
haematological  parameters of  these
animals.

3- Biochemical parameters
a- AST & ALT activities

The results of the present study on rats
showed that treatment with 50 mg/kg b.w.
/day of amaranth for 7 and 21 days
administration caused a highly significant
increase of serum AST level (aspartate
aminotransferase). On the other hand
showed an insignificant change of ALT
(alanine aminotransferase) activity. These
changes in liver function attributed to
hepatocellular impairment which
subsequently caused the release of greater
than normal levels of intracellular enzymes
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into the blood. Elevated levels of the
transaminases can signal hepatic disease,
muscular dystrophy, and organ damage.
Thus serum aminotransferases activities are
known as toxicity markers in the study of
hepatotoxicity —caused by chemicals
(Govindwar and Dalvi, 1990).

These findings are in harmony with
those obtained by Ghoneim (1987) who
reported the effects of some synthetic dyes
commonly used as food-additives, mainly
tartrazine, on some biological and
biochemical effects in the experimental
animals that showed significantly increase
in GOT (AST) in both plasma and liver
homogenates. Also, Abdel-Rahim et al.
(1989) found a significant increase in both
serum AST and ALT of rats fed on
chocolate brown HT for three months, and
they attributed these changes in liver
function to hepatocellular  impairment
which subsequently caused the release of
greater than normal levels of intracellular
enzymes into the blood. Furthermore, Abu
El-Zahab et al. (1997) investigated the
effect of three different synthetic chocolate
colorant agents in rats whose diets were
supplemented with chocolate colors A and
B (sunset yellow, tartrazine, carmoisine and
brilliant blue in varying concentration),
which revealed a significant increase in
serum aspartate and alanine transaminases
(AST and ALT respectively). Ashoush
(2004) mentioned that tartrazine coloring
agent induced a significant elevation in
AST and ALT enzymes after 60 days from
treatment with 7.5 mg/kg b.w/ day. In
addition, Attia et al. (2005) showed
significant increase in the activity of the
serum enzymes ALT and AST of benzene
sulfonic acid sodium (BSA)-treated rats, it
may be taken as a good index for
disturbance in the liver function.

On the other hand Borzelleca and
Hallagan (1988) and Ford et al. (1987)
stated that tartrazine and carmoisine caused
insignificant changes in rat serum AST and
ALT. Yet these contradictory results were
recorded after long-term (1-2years) toxicity
studies which may indicate an adaptation
mechanism on the part of the liver. While,
Salah (1994) found that the synthetic food
colorants inhibited the activity of GOT,
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GPT and alkaline phosphatases of liver and
heart tissues of female and male mice
relative to the control. He also found that
the sunset yellow, tartrazine, carmoisine
and brilliant blue were more hepatotoxic
than indigocarmine and brown HT, as the
liver enzymes failed to return to normal
after 30 days stoppage.

b- ALP activity

A rise in the alkaline phosphatase
(ALP) occurs with all forms of cholestasis,
particularly with obstructive jaundice. It is
also elevated in diseases of the skeletal
system such as hyperparathyroidism, rickets
and osteomalacia, as well as fractures and
malignant tumors. The present study
recorded an elevation in alkaline
phosphatase (ALP) activity in rats treated
with amaranth.

In the same aspect, Attia et al. (2005)
recorded a significant increase in the
activity of the serum alkaline phosphatase
(ALP) of BSA-treated rats. The increase in
ALP activity is attributed to early
cholestatic liver damage which primary
effects the liver parenchyma and is a key
for an early diagnosis of infiltrative
diseases (El-Elaimy and EI-Nabi, 1990).
However, the increased serum activity of
ALP is not specific only for liver tissues but
also many other tissues may be affected
especially the gastrointestinal tract, the
intestinal microvilli membrane is rich in
ALP (Young et al., 1981; Mahmood et al,
2005). El-Shamy et al. (1999) observed a
significant increase in serum ALP in rats
treated with a green-coloring dye. Also,
Abu El-Zahab et al. (1997) investigated
the effect of chocolate colors (sunset
yellow, tartrazine, carmoisine and brilliant
blue in wvarying concentrations), which
revealed a significant increase in serum
alkaline phosphatase (ALP). On the other
hand Borzelleca and Hallagan (1988) and
Ford et al. (1987) stated that tartrazine
and carmoisine  caused insignificant
changes in rat serum ALP.

(c) Urea, creatinine and uric acid

The present investigation showed an
increase in serum urea content, and serum
uric acid level showed an increase after 7
days, but it showed a decrease after 21
days. In addition, serum creatinine level
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after 21 days exhibited increase in group
(2), and on the other hand it showed a
decrease in group (1). The abnormal
outcomes in the present study could have
resulted from kidney function impairment
such as degeneration in the proximal
convoluted tubules. In this view EI-
Gengaihy et al. (1993) found that the
administration of food additives to rats
induced early degeneration in the proximal
convoluted tubules. Also, Ford et al.
(1980) and Oslen et al. (1986) reported
nephrotoxicity and severe kidney damage in
rats whose diet was supplemented with
coloring additives. In addition, EI-Shamy
et al., 1999 and Helal et al., 2000 recorded
an increase in both urea and creatinine in
rats treated with tartrazine and brilliant blue
mixture, as well as amaranth and orange Il
(Al-Sharkawi et al., 1996). Further, Attia
et al. (2005) reported a significant increase
in the concentrations of serum creatinine
and wuric acid after seven weeks
administration of BSA to rats was observed.

While, Chambers et al. (1966) and
Carpanini et al. (1978) found that
chocolate brown HT had no effect on renal
function after both short-term and long —
term toxicity studies in rats. Also, Ford
and Coworkers (1987) found insignificant
changes in blood urea in rats fed on
carmoisine. Besides, Abu El-Zahab et al.
(1997) found that blood urea and serum
creatinine in rats suplmented with synthetic
food colors remained unchanged
throughout the experiment.  Finally,
Ashoush (2004) found that tartrazine when
examined at different doses to male albino
rats did not cause any significant
differences in creatinine content throughout
the experimental course. But the urea
content was declined in rats treated with
tartrazine at 7.5 & 75 mg/kg b.w after 90
days of treatment.

From the current study, it can be concluded
that synthetic food colorant agent amaranth
induce many alteration in haematological and
biochemical parameters in treated rats such as
anaemia, liver dysfunction and kidney
impairment.

Finally, 1 would like to express my deepest
gratitude to Proff. Shadia Ali Radwan, Dr.
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Ahmed Ryad El-Sayed and Dr. Mohammed
Salah Al-Shinnawy for their supervision and
guidness of this work.
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