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ABSTRACT

Food additives are substances internationally added to food. this
may be natural or synthetic. The safety of repeated use to permitted
synthetic food additives (colorants or preservatives) has been
questioned. So the aim of the present study was to investigate the impact,
of the administration of sodium nitrite (NaNQOs, as a food preservative
agent) and sunset vellow (as a colorant agent) on growth rate and some
hematological parameters in rats. In addition. the study extended to
evaluate the role of both black seed and bees honey as protective agents.
NaNo; was orally administered to the rats at a dose of 10 mg/kg/day,
while sunset yellow was supplemented with diet at a dose equal 0.6%
w/w for 30 days. The present data reported that the ingestion of NaNO;
plus sunset yellow causes growth retardation in rats. Also, a significant
decrease in serum and liver total protein content was recorded in these
rats. Meanwhile, thyroid hormones (T; and Ts) were: significantly
elevated indicating development of hyperthyroidism. The hematological
analysis recorded a significant decrease in RBCs and platlets count
accompanied by significant increase in WBCs count. Moreover, a
decrease in Hb content as well as Hct, MCV and MCH values was
suggested in food additive ingested rats. Fortunately, the administration
of black seed (4% w/w in diet) and/ or bees honey (orally 2.5g/kg
b.w/day) ameliorated the disturbances observed, indicating remarkable
protection against the adverse effects of these food additives on growth
rate and the estimated biochemical and hematological parameters.
Overall, the most pronounced effect was achieved by the combined
treatment with black seed and bees honey. in addition the treatment by
honey was more effective than black seed.
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INTRODUCTION

Nowadays, food additives are considered to be one of the difficult
problems in food industry. All food additives whether actually in use or
being proposed for use should be subjected to appropriate toxicological
testing and evaluation [Park and Lewis, (1992)].

Sodium nitrite is an inorganic salt used in the manufacture of dyes
and as a food additive that has been used for decades to preserve meats,
poultry and fish. More than 85 percent of a person's daily intake of nitrite
comes from nitrate in green, leafy vegetables or root vegetables, such as
lettuce, spinach and carrots and drinking water [Furukawa et al.,
(2000}]. Nitrites could potentially react in the stomach with certain
chemicals that are released during protein digestion to produce a
chemical known as N-nitrosaminé which has been associated with
different pathological changes ‘including growth retardation [Prasad,
(1983)], methaemoglobinaemia accompanied with hematological
changes [Miasocdova & Nagzarov (2004) and Helal & Elsaid (2006)],
impairment of certain defense mechanisms like the inflammatory
response and tissue injury -[Désaint-Blanquot er al., (1983)],
carcinogenesis [Choi (1985)], endocrine disturbance [Jahries er al.,
(1986)| and tumors of the liver, esophagus. kidney, nasal, stomach, small
intestine and nervous system -astwell as lymphoid system [Anthony et
al., (1994) and Hassan (2007)].

Moreover, synthetic food-colorants are an important characteristic
and selection criterion for food cheice. Among these colors is sunset
yellow which is used in the textile, printing, paper manufacturing,
pharmaceutical and food industries [Chung et al., (1992)]. These food
colorants have side effects, including urticaria, genotoxic, clastogenic
and carcinogenic [Combes & Haveland—Smith, (1982)], hyperactivity
(Wender, 1980) and behavioral disorders in children [Pollock &
Warner (1990)], endocrinal disturbances [Jennings er al., (1990)).

On the other hand, interest in medicinal plants has burgeoned due
to increased efficiency of new “plant—derived drugs and the growing
interest in natural products. Black seed (Nigella sativa) is an amazing
herb with a rich historical and religious background. It exhibits
hypotensive. bronchodilator and immuno potentiating properties [Al-
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Hader er al., (1993)] in addition to antibacterial, anti-inflammatory and
analgesic activities [Khanna et al., (1993)] as well as hypoglycemic
effects [Bamosa et al., (1997)]. Interestingly. it contains components
with strong antioxidant activity [Burits & Buecar, (2000)].

Alternatively, honey is one of the oldest medicines known
[Zumla & Lulat, (1989)]. Honey is a by-product of bees comprised of
monosaccharides (glucose and fructose), vitamins A, B-complex. C, D,
E, K and beta-carotene. as well as minerals and enzymes [Leigh-
Broadhurst, (1999)]. The use of honey as a therapeutic substance has
been rediscovered by the medical profession and is gaining acceptance as
an antibacterial treatment of topical infections resulting from burns and
wounds [Abuharfeil ef al., (1999)]. It has also been found to be effective
in treating bacterial gastroenteritis in infants [Hodgson (1989)].
Furthermore. honev has antioxidative and radical scavenging properties
[Aljadi & Kamaruddin (2004)].

Therefore. the present study tried to throw the light on the adverse
effects of some food additives such as sodium nitrite (as preservative)
and sunset vellow (as color) on growth rate and some haematological
parameters in rats. Furthermore, the study extended to show if black
seeds and honey can counteract the proposed toxic effects of these
additives. and hence offer more safety health.

MATERIAL AND METHODS

Materials:

Food additives [sodium nitrite (NaNO,) and sunset yellow (SSY)]
were purchased from Sigma Chemical Company. Black seed (BS) and
bees honey (BH) were obtained from local herb market. Food additives
were given concomitantly in the form of freshly prepared aqueous
solution of NaNO; in a dose equal 10 mg NaNOy/kg /day according to
[Helal & Abdel Rahman (2005)] using the stomach tube, while sunset
yellow was supplemented in diet at a dose equal 0:6% w/w according to
[Tanaka (1996)).

Regarding black seed powder, it was given to the rats with diet in
a dose equal 4% w/w according to [Ghanem ef al. (2000)]. Meanwhile,
honey was administrated to rats as an aqueous solution at a dose of
2.5g/kg /day according to {Yamada er al. (1999)] using stomach tube.
Both black seed and honey were freshly prepared daily and given each
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alone or in combination, simultaneously with the food additives for 30
days.

Experimental design:

Forty eight male albino rats weighing about 100-140g were used
in this study. Animals were housed in stainless steel cages. fed on
commercial rat chew and offered water. The aninals were divided into
eight groups 6 rats each, as follows:

Group 1: Control group: the animals received basal diet.

Group 2: Black seed treated group: the animals received black seed
powder.

Group 3: Honey treated group: the animals received bees honey.

Group 4: Black seed and honey treated group: the animals received
black seed powder in addition to-bees honey.

Group 5: Sodium nitrite and sunset vellow treated group: the animals
received sodium nitrite plus sunset yellow.

Group 6: Sodium nitrite and sunset vellow + black seed treated group:
The animals received sodmm mmte plus sunset yellow and black seed
powder. .

Group 7: Sodium nitrite zmd sunset vellow + honey treated group: The
animals received sodium nitrite plus sunset yeflow and bees honey.
Group 8: Sodium nitrite and sunset yetlow + black seed + honey treated
group: The animals received sodium nitrite plus sunset yellow and black
seed powder, in addition to bees honey.

Sampling:

Animals in each group were weekly weighed and the percent of
change in the mean total body weight relative to that recorded at the
beginning of the experiment (zero time) was calculated. At the end of the
experimental period, overnight fasted animals were sacrificed and two
blood samples were collected. sThe first blood sample was collected in
non heparinized glass centrifuge tubes, and centrifuged for 15 min at
1000xg. Serum was then separated and stored in deep freezer till further
biochemical analysis. Total protein was estimated according to the
method of Henry (1964) using diamond diagnostic kit. In addition
thyroid hormones [triiodothyronin (T3) and thyroxine (T4)] levels were
measured according to the methods of Hollander and Shenkman (1974) ;
Prince and Ramsden (1977), respectively, using total T3 and T4 kits
obtained from United States, contact DPC's. The second blood sample
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was collected on EDTA as anticoagulant for the determination of some
hematological parameters, including red blood cells (RBCs), white blood
cells (WBCs) and blood platetets (PLTs) as well as the determination of
hematocrit percent (Het%), hemoglobin content (Hb), mean corpuscular
volume (MCV) and mean corpuscular haemoglobin (MCH). These
parameters were determined using an automated hematological analyzer
(Hemocel 1600) [Dacie and Lewis, (1991)]. In addition, the liver was
separated. cleaned as rapidly as possible; then. small pieces of liver were
weighed, homogenized in ice cold saline solution and frozen at —20°C for
subsequent biochemical analysis.

Statistical analysis:

The results obtained in the present studv were evaluated by One
Way ANOVA (analvsis of variance) test and post comparison was
carried out with Twkey rest. The results were expressed as means +
standard error (SE). The values of p< 0.05 were considered statistically
significant [Snedecor & Cochran, (1989)].

RESULTS

The present data (Figure 1) showed gradual increase in percent of
change in body weight gain in all rat groups. However. the ascending
percent of change in body weight gain was greater in normal rats treated
with black seeds or honey in single or in combination than that recorded
in the control one. Meanwhile. there was growth retardation in NaNQO, +
sunset yellow group where the percent of change in body weight gain
was lower than the control group. Conversely, there was pronounced
improvement in percent of change in body weight gain in groups treated
with NaNO; + sunset yellow and fed on black seeds or honey alone or in
combination.

The data (Table 1) illustrated also significant decline in serum
and liver total protein content by -32.5% and -57.6%, respectively in
NaNO; + sunset yellow rats group if compared with control group.
However, there was no change in serum total protein, but significant
increase in liver total protein content in normal rats fed on black seeds or
honey only or both of them. On the other hand, feeding the rats treated
with NaNO, + sunset yellow on black seed or honey each alone or in
combination caused significant increases in serum total protein content
by +25.7%, +21.4% and +33.9%, respectively and liver total protein
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content by +91.1%, +87.2% and 299%. respectively compared to NaNQO;
+ sunset yellow group.

Concerning thyroid hormones, the data showed that serum T3 and
Ts levels increased significantly by +56.3% and +151% in NaNQO, +
sunset yellow group comparing to control group. However, for normal
rats fed on black seed or honey only or both. there was no change in both
T; and Ty expect for Ty in rats treated with black seed only. On the other
hand, when NaNO; + sunset yellow treated rats fed on black seeds or
honey each alone or both of them, the data showed significant reduction
in T3 by-24%, -25.9% and -25.9% and Ty by -33.3%, -34.9% and -39%,
respectively comparing to NaNO, + sunset vellow group.

Regarding the hematological parameters recorded (Table 3), there

were marked decrease in both RBCs and platelets count with percent of
change -18.3% and -34.7 %, respectively in NaNQO; + sunset yellow
treated group, while, WBCs count was significantly increased by +
55.8% comparing with control one. The count of RBCs. WBCs and
platelets was higher than the control group in normal rats treated with
black seed or honey in single or in combination. On the other hand. when
NaNO; + sunset yellow treated rats fed on black seed and honey each
alone or both of them the result recorded a pronounced improvement in
RBCs count (sigmfrcant increase by +12.1%, +22.4% and +24.1%
respectively), WBCs count (significant decrease by —27.6%, —28.3% and
—29.5% respectively) and platelets count (significant increase by +36.8%;
+38.3% and +43.5% respectively) comparing to NaNO; + sunset yellow
group. ) .
Furthermore, "the data recorded in Table 4 showed significant
decrease in Hb content, Het % and MCH, as well as non significant
decrease in MCV value in rats recieved NaNQO; + sunset yellow by -
30.8%, -20.8%, -15.3% and -3.1% respectively, comparing with control
group. Whereas, non significant increase was seen in normal rats treated
with black seed or honey in single or in combination expect for Hb
content in honey group as well as Hb content and Hct% in the black seed
plus honey treated group comparing to control group. Also the data
indicated pronounced improvement in Hb content (+25.3%, +38.5% and
+40.9%), Het % (+16.7%, +26.3% and +29.4), MCV value (+4.3%,
+3.2% and +4.4%) and MCH value (+11.8%, +12.5% and +13.2%) in
rats treated with NaNO; + sunset yellow and fed on black seed or honey
or both of them, respectively, comparing with NaNQO, + sunset yellow
group. However, t improvement was non significant regarding MCV.
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Fig. (1): Percent of Change in Body Weight Gain in Control and
Different Treated Rat Groups.

C: Control BS: Black seed
Bf1: Bees honey  SSY: Sunset yellow NaNOj: Sodium nitrite
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Table (1): Serum and Liver Total Protein (TP) in Control and Different
Treated Rat Groups.

i | 2 +87 | +66 |+112| 576 | -19.1 | 207 | -157

change

s

s +91.1 | +872 +99

Animal Groups ANOVA
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B Mean [83| 89 [84 89|56 | 7 | 68 | 75
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Results are presented as means +SE and % of change (n=6 for each group).

% of change compared to control group (*) or compared to NaNO, + SSY group (**).
Significant change at p< 0.05 compared to control group ( *) or compared to NaNO, +
SSY group (®).  S: Significant

C: Control.  BS: Black seed. BH: Bees honey.  SSY: Sunset yellow.
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Table (2): Serum Triiodothyronin (T3) and Thyroxine (T,) levels in
Control and Different Treated Rat Groups.

Animal Groups ANOVA
NaNO;
NaNO: NaNO;
c | Bs | pu |BSH|NaNO:| ooy | 4ssy | TSSY | g
BH | +SSY +BS+
+BS + BH
BH
Mean | 114 [113.7/113.1|107.5| 1782 | 135.4 131-9b 131-9b
S| =SE | =31 |215| 228 | 1.7 |2045% | 2048 %" | £13%P | 215% | P<0.05
g s
L o of | * -0.26|-0.78 | -5.7 | +56.3 | +18.7 | +157 | +157
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ranee) 24 | 259 | 259
Mean | 49 | 49 | 46 | 45 | 123 8.2 b 8.0 . 75 b
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:jl
< . .
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change , 333 | 349 | 39

Results are presented as means +SE and % of change (n=6 for each group).

% of change compared to control group (*) or compared to NaNO, + SSY group (**).
Significant change at p< 0.05 compared to control group ( *) or compared to NaNQ, +
SSY group (°).  S: Significant

C: Control. BS: Black seed. BH: Bees honey. SSY: Sunset yellow.
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Table (3): Red Blood Cells (RBCs), White Blood Cells (WBCs) and
Platelets Counts in Control and Different Treated Rat

Groups.
Animal Groups ANOVA
NaNO'z NaNOz NaNO;_
C | BS | BH ’]338; fa&?} +SSY | +SSY | +SSY P
+BS | +BH [ BS+BI
g Mean 71| 72 | 74 | 76 5.8 6.5 ) 7.1 . 7'21,
S| 4SE  [£0.16/+0.15 | £0.13|£0.15 | +0.137 | £0.18" | 20.10° | 20.14" | P<0.05
31, 14 | +42 | +7 | 2183 | -84 0 +14 §
@ % of | *
change
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3 * S
+19 | +1.9 | +2.9 | +558 | +12.7 | +11.7 +9.8
2| %of
hange
AR s 276 | 283 | 295
3| Mean [230.5|247.2|252.7(272.5| 1505 | 2060 | 2082 | 216
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Results are presented as means +SE and % of change (n=6 for each group).

% of change compared to control group (*) or compared to NaNQ, + SSY group (¥¥).
Significant change at p< 0.05 compared to control group ( *) or compared to NaNQO- +
SSY group (°).  S: Significant

C: Control. BS: Black seed. BH: Bees honey. SSY: Sunset yellow.
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Table (4): Hemoglobin (Hb) Content, Haematocrit Percent (Hct %),
Mean Corpuscular Volume (MCV) and Mean Corpuscular
Hemoglobin (MCH) in Control and Different Treated Rat

Groups.
Animal Groups NovAl
NaNO,
NaNQ; | NaNO»
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5
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chaneel... +16.7 | +263 | +29.4
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Results are presented as means +SE and % of change (n=6 for each group).

% of change compared to control group (*) or compared to NaNO, + SSY group (**).
Significant change at p< 0.05 compared to control group ( *) or compared to NaNO,+
SSY group (°).  S: Significant

C: Control. BS: Black seed. BH: Bees honey. SSY: Sunset yellow.
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_DISCUSSION

Recently the use of synthetic food additives was increased
ard the levels of human exposure to such agents are very broad,
thus feeding over long period may continually possess potential
hazards to the human health through two entirely separate aspects;
the direct toxicity and the formation of carcinogenic N-
nitrosocompounds [Krula et al, (2004) and Yamagishi ef al,
(2006)]. On the other hand, there is good evidence that the dietary
factors play a key role in alleviating the hazard effects of these
toxic compounds, maintaining the human health.

In the present study, the results recorded growth
retardation 1n rats treated with NaNO; plus sunset yellow. This
reduction in body weight gain may be attributed to the decrease of
food consumption [Grant & Bulter, (1989)] or may be due to the
increased catabolic processes [Helal et al., (2003)]. Furthermore,
this observation may be due to abnormal regulation of enzymes
prompting the digestion of the main nutrients in the small
intestine [Park ef al.,, (1999)] or a reduction in the activity of the
digestive enzymes due to NaNO; administration [Timofeeva et
al., (1995)], this is in addition to the possible alteration of gastric
mucosal  absorption  [Bruning—-Fann &  Kaneene, (1993)].
However, the observed hyperthyroidism indicated by the
elevation of thyroid hormones (T; nd T4) and the deficiency in
total protein content recorded in the present study are more likely
to explain the reduction in the body weight gain in rats fed on the
food additives.

On the other hand, the administration of black seed caused
an improvement in body weight gain. This result is in accordance
with the findings of [Nair et al. (1996) and Kanter ef al. (2005)]
who reported that the substitution of black seeds in diet raise the
grewth rate of rats. The observed increase in body weight gain
may indicate an increase in food consumption [Harris & Jones,
(1991)] indicating the appetizer action of black seeds [Nadkarni
(1976)] and reflects the ameliorative properties of black seeds for
the catabolic effects of both NaNO; and sunset yellow [Helal er
al., (2003)].

An improvement in the body weight gain was also
observed after honey administration. This result is in harmony
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with [Borhany (2006)] who found that the patients given 100 to
150 g/day of honey exhibited a considerable improvement in body
weight gain. This finding may be due to the appetizer action of.
honey [Yan et al, (2002)] and the beneficial effects of honey on
gastro intestinal tract [Williams (2004) and Borhany (2006)].

The current results indicated significant reduction In
serum and liver total protein contents in rats treated by NaNO;
plus sunset yellow. These results is in agreement with other
previous studies |Helal er al. (2003) and Helal & Abdel
Rahman (2005)]. The harmful effect of nitrite on the biosynthesis
of protein could be attributed to the stimulatory effect of nitrite on
the thyroid and adrenal glands leading to the block of protein
synthesis while fast breakdown occur. This leads to an increase of
free amino acids and a decrease of protein turnover [Eremin &
Yocharina (1981) and Yanni et al, (1991)]. Another suggestions
is that sodium nitrite decreased total serum protein mainly
through its direct effect on the liver only or through inhibiting
oxidative phosphorylation process and hence the availability of
the energy source for protein synthesis and other metabolic
processes [Anthony et al, (1994)], or through the necrotic
changes especially of the plasma membranes [Guler et al,
(1994)]. Furthermore, lowered serum total protein levels may be
attributed to the toxic effect of N-nitroso compounds.
Nitrosamines are electrophilic substances join to the nucleic acids
and to the nucleophilic atoms that are found in proteins and may
be inhibit protein synthesis |Ahmed & Mannaa (2000)).

On the other hand. administration of black seeds caused
marked elevation in serum and liver total proteins. These results is
similar to the finding of [Abdel-Salam (2002)] who reported that
the “supplementation of black seed in diet to rats revealed
remarkable protection in the total protein content. Similar findings
were, also, obtained by other investigators [Badary et al., (2000)
and ‘Helal et al., (2003)]. The elevation in total protein may be
due to that black seeds are good source of protein [Takruri &
Dameh (1998)]. This effect reflected the ability of black seeds to
protect protein manufacturing machinery from NaNO; and sunset
yellow- induced celiular damage [Helal ef al., (2003)].

The administration of honey elevated serum and liver total protein
contents. These results is in harmony with [El- Khayat & Ahmed
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(2000)] who recorded elevated serum protein level in normal mice and
healthy sheep after administration of honey. This effect may be due to
that honey is a good source of proteins and amino acids [Nasuti ef al.,
(2006)]. However. honey contains about 0.2% proteins as enzymes (a-
amylase, glucose oxidase and phosphatase) especially catalase which act
as a good antioxidant [Anklam (1998)].

Additionally, the present results showed a variable degree
of stimulation of thyroid gland function as indicated by significant
increase in serum thyroid hormones (T; and T4) in rats treated by
NaNO: plus sunset yellow. Similar results obtained by [Al-Ayed
(2000) and Helal & Abdel Rahman (2005)] who showed that
NaNO, ingestion increased thyroid T; and T4 hormones.
However. the mechanism by which sodium nitrite altered thyroid
function need further investigation. It could be proposed that
nitrite may enhance intrathyroidal synthesis of thyroid hormones
and increase the "extra thyroidal conversion of T3 and T,. Also.
nitrites  may  attenuate the binding capacity of thyroid binding
proteins - for thyroild hormones |Heibashy & Abd El- Moneim,
(1999)]. Elsewhere. the interaction between NaNO, and sunset
yellow. in the present study. may give a new chemical
component, which has a stimulatory effect on thyroid gland. This
effect could be attributed to its chemical structure than can
compete with thyroxin-binding globulin leading to its deficiency
and to hyperthyroidism by feed-back mechanism [Gold &
Vladutin (1994)]. Other suggestion is that both T; and T, are
significantly increased because nitrate ton is cone of the principal
causative of thyroid hypertrophy. The degenerative nitrate ions
attack the thyroid and this result in inflammatory action leading to
hypertrophy, a states of thyrotoxicity [Johannes et al, (1994)].
However, the admuinistration of black seed revealed remarkable
protection of thyroid gland function as achieved by the inhibition
of T; and Ty hormones. This result 1s in consistent with [Helal ef
al. (2003) and Ismail er al. (2003)] who showed that T3 hormone
is improved in rabbits after black seeds administration. This
pesitive effect may be due to the antioxidant property of black
seeds through blocking the generation and propagation steps of
free radicals and/ or the suppression of lipid peroxidation by beta-
carotene content of black seeds [Al-Jassir, (1992) and Lyama ef
al., (1996)]. Also the formation of beta-carotene peroxyl radical
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may increase the  antioxidant activity =~ of  beta-carotene
[Tsuchihashi er al, (1995)]. Simillarly. honey administration
showed marked amelioration in T; and T4 hormones level. This
result is in accordance with [Chen ér al (1990)] who found that
L-Tyrosine (one of the amino acids in honey) is a building block
of the body’s proteins and the foundation of the thyroid
hormones: T; and T,. Also, the ameliorative effect of honey may
be due to its antioxidant action through its zinc and selenium
contents [Jamoussi et al, (1996)]. Selenium is needed in the
process of converting Ty hormone to T; in the liver and kidney
[Schrauzer & Sacher, (1994)]. Zinc. also. is an essential enzyme
cofactor in several metabolic pathways. and it affects the
formation of thyroid hormones [Kralike, (1996)]. Honey may
possibly protect thyroid hormones through increasing glutathione
and N-acetylcysteine since. glutathione like other free radical
scavengers. offers protection in the body's process of converting
Ts to T; and N-acetylcysteine is a precursor of glutathione that
assists  the optimization of this metabolite  [Brzezinska-
Slebodzinska & Pietras, (1997)].

The obtained results also indicated numerous changes in
the hematological parameters in rats treated with NaNO, plus
sunset yellow, reflecting the adverse effects of these materials.
Similar results were obtained by [Helal (2001) and Helal er al.
(2003)] who found significant decrease in RBCs count, Hb’
content and Het % in rats fed on mixture of NaNO; and sunset
yellow. The _.disturbed hematological parameters suggested that
there is an etiologic relationship between nitrosamine (resulted
from nitrite) and anemia through different suggested mechanisms
such as bone marrow cells destruction and decrease or delay in:
mitosis [Hall, (2001)]. The disturbances in RBCs count often
reflect an imbalance between its production and loss, non
regenerative anemia arises from reduced erythrocyte production.
However, nitrite- induced dysfunction of the kidney [Sidney
(1986); Hassan (2007). liver Park et al, (1999) and Helal &
Elsaid, 2006)] and endocriné system [Jahries er al., (1986)] may
have a negative effect on erythropoiesis and erythrocyte survival,
and can be associated with anemia characterized by a low RBCs
count but normal mean corpuscular volume (MCV). Non
regenerative anemia is often a feature of leukemia because of
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competition = between  proliferating  neoplastic = and  normal
hematopoietic cells for nutrients and space in bone marrow
[Derelanko & Hollinger (1995)).

Moreover, the obtained reduction of Hb content, Hct%
and MCH may be due to that nitrites convert the ferrous ions of
Hb to ferric ions [Ganong (1997)]. In other words, administration
of both nitrite and sunset yellow may lead to hematopoietic tissue
hypoxia resulfting in a decrease of RBCs production and. hence, to
reduction of Hb content [Helal ez al., (2003)].

Also, the obtained disorders occurred in blood corpuscles and
other blood indices in rats treated with NaNO; and sunset yellow may be
attributed to induction of blood disorders as methemogiobinemia. This
suggestion was supported by [Dmitrenko et al. (1998)] who reported
that the injection of NaNO, increased the level of methemoglobin
(metHb) and hemoglobin- NO complex in blood and liver of rats. In
addition, at high nitrite exposure. the reductase system becomes saturated
and can no longer cope with metHb formation, leading to ischemia in
tissues, cyanosis, irreversible damage to tissues and ultimately to
mortality [Dudley & Solomon, (1993)]. However, the observed decrease
in Het% may be related to the decreased RBCs count.

Nitrite enters cells via a charge sensitive mechanism. It
appears to cross the erythrocyte membrane by more than one
mechanism. Simple transmembrane diffusion of NO; is probably
minimal because of the negative charge of nitrite. However,
nitrite initiation and propagation of free radical chain may be
considered as the main cause of anaemia and other hematological
disturbance [May et al., (2000) and Michael et al., (2002)].

Concerning the observed decrease in platelets count.
[Ogur et al. (2000)] suggested that. this is may be due to nitrate
inhibiting bone marrow activity or may be due to decreased
production or increased consumption of platelets. Meanwhile the
observed increase in WBCs count may be ‘attributed to
carcinogenic effects of nitrosamine [Abdel-Gawad, (2004) and
El-Nagar, (2006)].

The present study illustrated that the administration of
black seed caused an improvement in all the studied
hematological parameters. Similar findings were reported by
[Meral er al. (2004)]. The recorded ameliorative effects of black
seed for the hematological disturbance could be due to the
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lowered lipid peroxidation level in cell membranes leading to
decreased susceptibility of RBCs to hemolysis [Meral et al,
(2004)]. Black seeds inhibited the elevated count in WBCs 1in
NaNO; plus sunset yellow treated rats possibly due to the
presence of fixed oil of black seeds and derived thymoquinone
which were found to inhibit ecosanoid generation in leukocytes
and the carcinogenic effect of nitrite through its antioxidant,
properties |[Badary ef al., (2000)].

The obtained improvement in hematological parameters
by honey administration is in accordance with [Al-Waili (2003)]
and [Borhany (2006)]. This improvement may be due to that
honey prevent free radicals induced damage through its
antioxidant  activity achieved by its various phytochemical
contents [Frankel et al, (1998)]. Ascorbic acid content in honey
displays a high antioxidative activity and has a powerful reducing
ability  particularly for nitrite  [Mirvish et al, (1972})].
Furthermore. vitamin E . (o-tocopherol) from honey acts as
powerful antioxidant that  provides protection against -
carcinogenicity of nitrosamines |Kolaja & Klaunig (1997)].

In conclusion, the results obtained in the present study
revealed a highly adverse action of the co-administration of nitrite
and sunset yellow on growth rate and the hemato-biochemical
parameters in rats However, the dietary black seeds or honey have
an effective role in protecting these harmful effects through their
natural antioxidants and essential nutrient components. The
treatment by honey seems more effective than black seed
treatment and the most interesting effect was induced by the
combined treatment.
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