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Abstract 

 
         Background:  The present study aimed to throw the light on the potential hazards of some 

food additives whether preservatives such as sodium nitrite or colors as sunset yellow on the 

heart disorders through their own effect or the interaction between them. The study also, 
investigated the possible protective role of black seed and/ or bees honey against such risks. 

         Results: Herein, the mentioned food additives caused significant elevations in serum and 

cardiac total lipids (TL), total cholesterol (TC), triglycerides (TG) and phospholipids (PL) levels 
as well as serum LDL-c, VLDL-c levels and LDL-c/HDL-c ratio. Meanwhile, significant 

decrements were shown in serum HDL-c level and HDL-c/TC ratio. Additionally, creatine 

kinase (CK) and aspartate transferase (AST) enzymes activity were increased significantly in 

serum and cardiac tissue.  
         Moreover, oxidative stress markers; lipid peroxidation product (MDA) and protein 

carbonyl group (PC) were increased significantly in the cardiac tissue. Regarding, antioxidants; 

glutathione (GSH) content, glutathione -S -transferase (GST) and catalase (CAT) enzymes 
activity were decreased significantly in the cardiac tissue. 

         Conclusion: However, the use of black seed and/ or bees honey ameliorated the 

disturbances observed indicating remarkable protection against the toxic effects of these food 
additives on the heart and offers more safety. Overall, here with the most pronounced effect was 

achieved by the combined treatment. In addition, the treatment by bees honey was more 

effective than black seed.  
Keywords: Food additives,sunset yellow,sodium nitrite,rats. 

 

Introduction 
   

         Food additives are common in our life 
and play an important role in human being's 

life. They are substances that not normally 

consumed as a food by itself and not 
normally used as a typical ingredient of the 

food, whether or not it has a nutritive value 

(Ismail et al., 2003). The principle classes 
of food additives are preservatives, coloring 

agents, flavours, emulsifiers and stabilizers 

(Lindsay, 1985).  

         Among these food preservatives is 
sodium nitrite which is used in preservation 

of cured meat, fish and milk. Although 

small doses of nitrite (0.25 mg/kg/day) 
were recommended by Egyptian standard 

(1989) in preserved food yet, nitrite can be 

changed in stomach into nitrosamine 

(Furukawa, 2000). The toxicological effects 
of nitrite in different mammalian species 

are well documented including impairment 

of certain defense mechanisms like to the 

inflammatory response and tissue injury 
(Desaint-Blanquot et al., 1983), 

carcinogenesis (Choi, 1985) and endocrine 

disturbance (Jahries et al., 1986).  
         Alternatively, food colors are an 

important characteristic and selection 

criterion for food choice. Among these 
colors is sunset yellow which is used in the 

textile, printing, paper manufacturing, 

pharmaceutical and food industries (Chung 

et al., 1992). Many of synthetic food 
colorants have side effects such as urticaria, 

genotoxic, clastogenic and carcinogenic 

effects (Combes and Haveland–Smith, 
1982) and behavioral disorders in children 

(Pollock and Warner, 1990), endocrinal 

disturbances (Jennings et al., 1990).  

         However, several natural antioxidants 
co-administrated with food additives in 

order to ameliorate the adverse effects of 

food additives (Merken and Beecher, 2000). 
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Black seed is the most natural antioxidant, 

it could be considered as a potential source 
of natural phenolic compounds (Caponio et 

al., 1999),  having  positive effects  in  the 

prevention of heart disease and cancer 

(Tuck and Hayball, 2002). Moreover, Black 
seed contain fixed and volatile oils mainly 

thymoquinone (Enomoto et al., 2001), 

proteins (Babayan et al., 1978), and 
minerals (El-Zawahry, 1997). Likewise, it 

has many properties as immune stimulation 

(El–Kadi and Kandil, 1986), anticancer 
(Salomi et al., 1991) and anti-inflammatory 

(Houghton et al., 1995).  

         Alternatively, Bees honey is one of 

the oldest medicines known (Zumla and 
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. Interestingly, 

honeys contain a number of components 
known to act as preservatives; these include 

α-tocopherol, ascorbic acid, flavonoids, and 

other phenolics and enzymes such as 

glucoseoxidase, catalase and peroxidase 
(Ferreres et al., 1993). Recently, honey was 

reported to have antioxidative and radical 

scavenging properties (Aljadi and 
Kamaruddin, 2004). 

         Therefore, the present study aimed to 

demonstrate the adverse effects of these 

widely used additives on some biochemical 
parameters representing as risk factors for 

developing heart disorders in rats. In 

addition, the possible protective role of both 
black seed and bees honey was 

investigated.  

 
Material and methods 

 
Chemicals: 

         Food additives (NaNO2 and sunset 

yellow) were purchased from Sigma 
Chemical Company. However, black seed 

and bees honey were obtained from local 

herb market. Food additives were given 
concomitantly in the form of freshly 

prepared aqueous solution of NaNO2 in a 

dose equal 10 mg NaNO2/kg/day according 

to Helal and 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 et al. (2000). 

Meanwhile, aqueous solution of bees honey 

was administrated to rats in a dose of 

2.5g/kg b.w/day according toYamada et al. 
(1999) using the stomach tube. Both black 

seed and bees honey were freshly prepared 

daily and given each alone or in 
combination, simultaneously with the food 

additives (6 days/ weeks) for 4 weeks. 

Animal grouping and 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 rat chew and offered water. 

The animals were divided into eight groups 

6 rats each as follows: 
1– Control group: the animals received 

basal diet. 

2– Black seed group: the animals received 
black seed powder. 

3– Bees honey group: the animals received 

bees honey. 

4– Black seed and bees honey group: the 
animals received black seed powder 

in addition to bees honey.  

5– Sodium nitrite and sunset yellow group: 
the animals received sodium nitrite 

plus sunset yellow. 

6– Sodium nitrite and sunset yellow + 

black seed group: The animals 
received sodium nitrite plus sunset 

yellow and black seed powder.  

7– Sodium nitrite and sunset yellow + bees 
honey group: The animals received 

sodium nitrite plus sunset yellow and 

bees honey.  
8– Sodium nitrite and sunset yellow + 

black seeds + bees honey group: The 

animals received sodium nitrite plus 

sunset yellow and black seed powder, 
in addition to bees honey. 

Sampling:  
         At the end of the experi-mental 
period, overnight fasted animals were 

sacrificed and blood samples were collected 

into chilled non-heparinized tubes, and then 
were centrifuged at 860 G for 20 min at 

4
O
C. The separated sera were frozen at – 

20
O
C for biochemical analysis. In addition, 

the heart was removed, cleaned and cut into 
pieces. Tissue samples from a known 

portion of the heart were accurately 
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weighed and homogenized (Potter-

Elvehjem) in a 10 – fold volume of ice-cold 
distilled water for later biochemical 

analysis. 

Assay:  
         Total lipids were determined by the 
method of Frings et al (1972), however, 

total cholesterol, triglycerides and HDL-c 

were determined according to the methods 
of Young (1995) by using kit purchased 

from SPINREACT, S.A. Ctra, Santa 

Coloma, Espain. While, LDL-c and VLDL-
c were calculated according to the method 

of Friedewald et al. (1972). Phospholipids 

were determined chemically by the method 

of Baginiski et al. (1972). CK and AST 
enzynes activity were accomplished using 

kit purchased from Elitech: Division de 

SEPPIMS, France and RAM kit according 
to the method of Young (1997) and 

Reitman and Frankel (1957) respectively.  

         Heart MDA, protein carbonyl group, 
GSH levels, GST and CAT activities were 

estimated chemically according to the 

method of Ohkawa et al. (1982), Smith et 

al. (1991), Prins and Loose (1969), Habig 
et al. (1974) and Bock et al. (1980) respect-

ively using spectrophotometer (Cecil 1020). 

Statistical analysis:  
         The results obtained in the present 

work were evaluated by One Way ANOVA 

(analysis of variance) test and post 

comparison was carried out with Tukey test. 
The results were expressed as means ± 

standard error (SE). The values of p≤o.o5 

were considered statistically significant 
(Snedecor and Cochran, 1982). 
 

Results 
 

         From Table 1, there were significant 

increments in serum total lipids, total 

cholesterol, triglycerides and phospholipids 
in rats received NaNO2 plus sunset yellow 

compared to control group. These increases 

turned back to normal ranges when rats 
received black seed and bees honey each 

alone or in combination in addition to 

NaNO2 plus sunset yellow. 
         The data in Table 2, exhibited 

significant declines in HDL-c level and 

HDL-c/TC ratio, this is in contrast to 

significant elevation in LDL-c and VLDL-c 
levels as well as LDL-c/ HDL-c ratio in 

NaNO2 plus sunset yellow treated rats 

compared to control group. Conversely, 

these parameters showed significant 
improvement in rats fed on black seed and/ 

or bees honey beside NaNO2 plus sunset 

yellow treatment. 
         Table 3 indicated that there were 

significant increases in cardiac total lipids, 

total cholesterol, triglycerides and phosp-
holipids in rats received NaNO2 plus sunset 

yellow compared to control group. While 

these disturbances reversed significantly 

toward the normal values when rats 
received NaNO2 plus sunset yellow and fed 

on black seed or bees honey in single or in 

combination. 
         Concerning the effect of the NaNO2 

and sunset yellow on serum and heart 

enzymes activitiy (Table 4), the result 
revealed significant increases in CK and 

AST activity comparing to control group. 

However, the activity of these enzymes 

were ameliorated significantly as NaNO2 
plus sunset yellow treated rats fed on black 

seed or bees honey each alone or in 

combination, but yet still above the normal 
values. 

         Furthermore, the results shown in 

Table 5, illustrated that administration of 

NaNO2 and sunset yellow significantly inc-
reased the heart MDA and protein carbonyl 

concentrations but significantly decreased 

the content of GSH and the activity of GST 
and CAT enzymes comparing to control 

group. On the other hand, the administr-

ation of black seed and/ or bees honey with 
NaNO2 plus sunset yellow caused marked 

improvement in these parameters. Regar-

ding the rats received black seed and bees 

honey alone, the data showed a beneficial 
effect in all the estimated parameters 

especially when they are in combination if 

compared with control group.  
         Concerning ANOVA analysis of the 

investigated parameters, it was revealed 

that the general effect between groups was 
significant (p<0.05) throughout the 

experiment. 
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Table 1: Serum lipid profiles in control and different treated rat groups. 

 

  

Animal Groups ANOVA 

Con. B.S. B.H. 
B.S.+ 

B.H. 

NaNO2 

+ S.S.Y. 

NaNO2 

+ S.S.Y. 

+ B.S. 

NaNO2 

+ S.S.Y. 

+ B.H. 

NaNO2 

+ S.S.Y. 

+ B.S. + 

B.H. 

P 

T
. 
L

ip
id

s 
(m

g
/d

l)
 

Mean 358.5 357.4 355.1 351.4 472.9 368 366.5 357.7 
P<0.05 

 

S 

±SE 1.7 1.6 2.1 1.6 3.7 a 2.1 b 2.5 b 1.9 b 

% of 

change 

*  -0.30 -0.94 -1.9 +31.9 +2.6 +2.2 -0.22 

*

* 
     -22.1 -22.4 -24.3 

T
. 
C

h
o
le

st
er

o
l 

(m
g
/d

l)
 

Mean 77.9 77.1 76.7 76.6 99.2 73 71.9 71.3 
P<0.05 

 

S 

±SE 1 1 1.1 1 1.1 a 1.1 b 1.4 a & b 0.87 a & b 

% of 

change 

*  -1 -1.5 -1.6 +27.3 -6.2 -7.7 -8.4 

*

* 

    
 -26.3 -27.5 -28.1 

T
ri

g
ly

ce
ri

d
es

 (
m

g
/d

l)
 

Mean 76.6 75.5 74.5 73.7 115.8 79.5 73.4 73.2 
P<0.05 

 

S 

±SE 1.7 1.7 1.6 1.6 1.1 a 2.2 b 2.1 b 1.9 b 

% of 

change 

*  -1.4 -2.7 -3.7 +51.1 +3.7 -4.1 -4.4 

*

* 

    
 -31.3 -36.6 -36.7 

P
h
o
sp

h
o
li

p
id

s 
(m

g
/d

l)
 

Mean 104.4 103.1 100.6 100.5 148.7 113.9 112.2 110.5 
P<0.05 

 

S 

±SE 1.2 1.3 1.8 0.90 1.3 a 1.2 a & b 1.2 a & b 1.1 a & b 

% of 

change 

*  -1.2 -3.6 -3.7 +42.4 +9.1 +7.4 +5.8 

*

* 

    
 -23.4 -24.5 -25.6 

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

% of change compared to control group (*) or compared to NaNO2 + S.S.Y group (**). 
Significant change at p≤ 0.05 compared to control group ( 

a 
) or compared to NaNO2 + S.S.Y. 

group ( 
b 
). 

      B.S. : Black seeds.               B.H. : Bees honey.           S.S.Y. : Sunset yellow. 
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Table 2: Serum HDL-C, LDL-C and VLDL-C levels as well as LDL-C/ HDL-C and HDL-

C/ total cholesterol  ratios in control and different treated rat groups.  
 

  

Animal Groups ANOVA 

Con. B.S. B.H. 
B.S.+ 

B.H. 

NaNO2 

+ S.S.Y. 

NaNO2 

+ S.S.Y. 

+ B.S. 

NaNO2 

+ S.S.Y. 

+ B.H. 

NaNO2 

+ S.S.Y. 

+ B.S. + 

B.H. 

P 

H
D

L
-C

 (
m

g
/d

l)
 

Mean 43.8 43.8 43.8 44.1 30.1 47.5 47.1 47.3 
P<0.05 

 

S 
±SE 0.55 0.42 0.55 0.40 0.83 a 0.32 a & b 0.31 a & b 0.36 a & b 

% of 
change 

*  0 0 + 

0.45 -31.2 +8.4 +7.5 +7.9 

*

* 
 

    
+57.8 +56.4 +57.1 

L
D

L
-C

 (
m

g
/d

l)
 

Mean 18.9 18 18.1 17.8 45.9 9.4 10.2 10 
P<0.05 

 

S 

±SE 0.65 0.68 0.99 0.39 0.73 a 0.60 a & b  0.89 a & b 0.44 a & b 

% of 

change 

*  -4.7 -4.7 -5.8 +142.8 -50.2 -46 -47 

*

* 

    
 -79.5 -77.7 -78.1 

V
L

D
L

-C
 (

m
g

/d
l)

 

Mean 15.3 15.1 14.8 14.7 23.1 15.9 14.6 14.6 
P<0.05 

 

S 
±SE 0.34 0.34 0.31 0.33 0.23 a 0.39 b 0.41 b 0.39 b 

% of 

change 

*  -1.9 -3.2 -3.9 +50.9 +3.9 -4.5 -4.5 

*

* 

    
 -31.1 -36.7 -36.7 

L
D

L
-C

/ 
H

D
L

-C
 Mean 0.43 0.41 0.41 0.40 1.5 0.20 0.22 0.21 

P<0.05 

 

S 
±SE 0.02 0.02 0.02 0.001 0.06 a 0.01 a & b 0.02 a & b 0.01 a & b 

% of 

change 

*  -4.6 -4.6 -6.9 +248.8 -53.4 -48.8 -51.1 

*

* 

    
 -86.6 -85.3 -86 

H
D

L
-C

/ 
T

.C
. 

Mean 0.56 0.57 0.57 0.58 0.31 0.65 0.66 0.66 P<0.05 

 

S 
±SE 

0.01

0 
0.005 0.008 0.003 0.006 a 0.008 a & b 0.009 a & b 0.008 a & b 

% of 

change 

*  +1.7 +1.7 +3.5 -44.6 +16.1 +17.8 +17.8 

*

* 

    
 +109.6 +112.9 +112.9 

Results are presented as means ±SE and % of change (n=6 for each group). 
% of change compared to control group (*) or compared to NaNO2 + S.S.Y group (**). 

Significant change at p≤ 0.05 compared to control group ( 
a 
) or compared to NaNO2 + S.S.Y. 

group ( 
b 
). 

      B.S. : Black seeds.               B.H. : Bees honey.           S.S.Y. : Sunset yellow. 
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Table 3: Heart lipid profiles in control and different treated rat groups. 

 

  

Animal Groups ANOVA 

Con

. 
B.S. B.H. 

B.S.+ 

B.H. 

NaNO2 

+ 

S.S.Y. 

NaNO2 

+ S.S.Y. 

+ B.S. 

NaNO2 

+ S.S.Y. 

+ B.H. 

NaNO2 

+ S.S.Y. 

+ B.S. + 

B.H. 

P 

T
. 
L

ip
id

s 
(m

g
/g

) 

Mean 28.2 27.1 26.9 26.4 62.9 33.7 33.6 32.4 
P<0.05 

 

S 

±SE 0.17 0.23 a 0.24 a 0.22 a 0.11 a 0.08 a & b 0.08 a & b 0.08 a & b 

% of 

change 

*  -3.9 -4.6 -6.3 +123 +19.5 +19.1 +14.8 

*

* 

 

     -46.4 -46.5 -48.4 

T
. 
C

h
o
le

st
er

o
l 

(m
g
/g

) Mean 10.1 9.8 9.7 9.4 25.7 14.4 14.4 13.9 
P<0.05 

 

S 

±SE 0.08 0.11 0.13 0.17 a 0.11 a 0.15 a & b 0.15 a & b 0.09 a & b 

% of 

change 

*  -2.9 -3.9 -6.9 +154.4 +42.5 +42.5 +37.6 

** 
    

 -43.9 -43.9 -45.9 

T
ri

g
ly

ce
ri

d
es

 (
m

g
/g

) 

Mean 12.2 11.5 11.4 11.3 27.4 12.3 12.3 12.2 
P<0.05 

 

S 

±SE 0.08 0.09 a 0.10 a 0.09 a 0.19 a 0.26 b 0.06 b 0.47 b 

% of 

change 

*  -5.7 -6.5 -7.3 +124.5 +0.81 +0.81 0 

** 
    

 -55.1 -55.1 -55.4 

P
h
o
sp

h
o
li

p
id

s 
(m

g
/g

) 

Mean 5.8 5.7 5.7 5.6 9.6 6.9 6.8 6.2 
P<0.05 

 

S 

±SE 0.13 0.13 0.14 0.13 0.17 a 0.12 a & b 0.14 a & b 0.07 b 

% of 

change 

*  -1.7 -1.7 -3.4 +65.5 +18.9 +17.2 +6.8 

** 
    

 -28.1 -29.1 -35.4 

 

Results are presented as means ±SE and % of change (n=6 for each group). 
% of change compared to control group (*) or compared to NaNO2 + S.S.Y group (**). 

Significant change at p≤ 0.05 compared to control group ( 
a 
) or compared to NaNO2 + S.S.Y. 

group ( 
b 
). 

      B.S. : Black seeds.               B.H. : Bees honey.           S.S.Y. : Sunset yellow. 
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Table 4: Serum and heart enzymes activity in control and different treated rat groups. 

 

  

Animal Groups ANOVA 

Con. B.S. B.H. 
B.S.+ 

B.H. 

NaNO2 

+ S.S.Y. 

NaNO2 

+ S.S.Y. 

+ B.S. 

NaNO2 

+ S.S.Y. 

+ B.H. 

NaNO2 

+ S.S.Y. 

+ B.S. + 

B.H. 

P 

S
er

u
m

 C
K

 (
U

/L
) 

Mean 207.7 204.6 204.3 203.1 343.3 273.7 273.3 270.5 
P<0.05 

 

S 

±SE 2.7 3 1.9 1.6 1.9 a 2.6 a & b 2.2 a & b 1.3 a & b 

% of 

change 

*  -1.4 -1.6 -2.2 +65.2 +31.7 +31.5 +30.2 

*

* 
 

    
-20.2 -20.3 -21.2 

H
ea

rt
 C

K
 (

U
/g

) 

Mean 338 337.2 335.8 335.6 502.7 435.4 420.7 368.4 
P<0.05 

 

S 

±SE 1.2 1.4 1.4 1.2 4.2 a 1.6 a & b 1.4 a & b 1.4 a & b 

% of 
change 

*  -0.23 -0.65 -0.71 +48.7 +28.8 +24.4 +8.9 

*
* 

    
 -13.3 -16.3 -26.7 

S
er

u
m

 A
S

T
 (

U
/L

) 

Mean 35.9 34.1 34.1 34 64.9 44.2 43.2 39.8 
P<0.05 

 
S 

±SE 0.93 0.90 0.98 0.71 1.1 a 0.32 a & b 0.54 a & b 0.35 a & b 

% of 

change 

*  -5 -5 -5.2 +80.7 +23.1 +20.3 +10.8 

*

* 

    
 -31.8 -33.4 -38.6 

H
ea

rt
 A

S
T

 (
U

/g
) 

Mean 25.1 24.6 24 23.9 78 50.5 50.2 47.1 
P<0.05 

 

S 

±SE 1 0.60 0.61 0.55 0.39 a 1.1 a & b 0.82 a & b 0.66 a & b 

% of 

change 

*  -1.9 -4.3 -4.7 +210.7 +101.1 +100 +87.6 

*

* 

    
 -35.2 -35.6 -39.6 

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

% of change compared to control group (*) or compared to NaNO2 + S.S.Y group (**). 

Significant change at p≤ 0.05 compared to control group ( 
a 
) or compared to NaNO2 + S.S.Y. 

group ( 
b 
). 

B.S. : Black seeds.               B.H. : Bees honey.           S.S.Y. : Sunset yellow. 
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Table 5: Heart oxidative stress and some antioxidants in control and different treated rat 

groups. 
 

  

Animal Groups ANOVA 

Con. B.S. B.H. 
B.S.+ 

B.H. 

NaNO2 

+ S.S.Y. 

NaNO2 

+ S.S.Y. 

+ B.S. 

NaNO2 

+ S.S.Y. 

+ B.H. 

NaNO2 

+ S.S.Y. 

+ B.S. + 

B.H. 

P 

M
D

A
 (

n
 m

o
l/

g
) 

Mean 
148.

1 
147.4 146.9 144.9 400.1 162.7 157.9 150.3 

P<0.05 

 

S 
±SE 1.4 1.3 1.5 1.9 2.1 a 1.1 a & b 0.82 a & b 1.8 b 

% of 

change 

 

* 
 -0.47 -0.81 -2.1 +170.1 +9.8 +6.6 +1.4 

**      -59.3 -60.5 -62.4 

P
C

 (
µ

m
o

l 
D

N
P

H
/g

) 

Mean 0.24 0.24 0.24 0.23 0.54 0.26 0.25 0.25 
P<0.05 

 

S 

±SE 
0.00

4 
0.004 0.003 0.004 0.004 a 0.008 b 0.010 b 0.009 b 

% of 

change 

*  0 0 -4.1 +125 +8.3 +4.1 +4.1 

**      -51.8 -53.7 -53.7 

G
S

H
 (

m
g
/g

) 

Mean 0.31 0.32 0.33 0.33 0.15 0.28 0.30 0.31 
P<0.05 

 

S 

±SE 
0.00

6 
0.011 0.013 0.012 0.008 a 0.008 b 0.013 b 0.014 b 

% of 

change 

 

* 
 +3.2 +6.4 +6.4 -51.6 -9.6 -3.2 0 

**      +86.6 +100 +106.6 

G
S

T
 (

µ
m

o
l/

 m
in

/g
) 

Mean 0.78 0.81 0.81 0.82 0.29 0.58 0.57 0.61 
P<0.05 

 

S 
±SE 

0.01

7 
0.023 0.027 0.032 0.010 a 0.012 a & b 0.017 a & b 0.018 a & b 

% of 

change 

*  +3.8 +3.8 +5.1 -62.8 -25.6 -26.9 -21.7 

** 
    

 +100 +96.5 +110.3 

C
A

T
 (

µ
m

o
l/

se
c/

g
) 

Mean 21.5 22 22 22.2 9.1 19.4 19.6 20.5 
P<0.05 

 

S 
±SE 0.47 0.90 0.73 0.75 0.43 a 0.59 b 0.67 b 0.97 b 

% of 

change 

*  +2.4 +2.3 +3.2 -58.1 -9.7 -8.8 -4.6 

** 
    

 +114.1 +116.3 +126.2 

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

% of change compared to control group (*) or compared to NaNO2 + S.S.Y group (**). 
Significant change at p≤ 0.05 compared to control group ( 

a 
) or compared to NaNO2 + S.S.Y. 

group ( 
b 
). 

B.S. : Black seeds.               B.H. : Bees honey.           S.S.Y. : Sunset yellow. 
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Discussion 
  

         Nowadays, food additives are 

considered to be one of the difficult 
problems in food industry (Ismail et 

al., 2003). On the other hand, there is a 

good evidence that the dietary factors 

play a key role in alleviating the hazard 
effects of these toxic compounds and 

maintaining the human health (Fong, 

2002). 
The present results indicated 

significant changes in serum and heart 

lipids and lipoprotein fractions in rats 
fed on NaNO2 plus sunset yellow. 

These results are similar to the findings 

of Mathur et al. (2005) who showed a 

significant disturbance in various lipid 
fractions in sunset yellow fed rats. The 

adverse effects of nitrated diet on lipid 

metabolism may occure in relation to 
peroxidation (Heiabshy and Abdel El 

Moneim, 1999). Where nitrites has 

been indicated to act as cell membrane 
oxidants (Beaupre and schiffman, 

1994). This suggestion may support the 

finding of Bruning-Fann and Kaneene 

(1993) that nitrite ingestion in 
monogastric animals has been linked to 

interference with the metabolism of the 

antioxidants. Hence, the increased level 
of serum cholesterol, phospholipids 

and triglycerides noted here in rats 

exposed to the NaNO2 plus sunset 

yellow could be attributed to the 
peroxidation of cell membrane lipids as 

well as the decrease in the antioxidants 

(Standberg, 1997).  
         Indeed, the overall effects of 

NaNO2 plus sunset yellow feeding diet 

were the undesirable rise in serum 
LDL/HDL-C ratio and a decline in the 

HDL-C/TC ratio, where these ratios are 

strong marker for coronary heart 

diseases, as reduction of LDL/HDL 
ratio is of primary importance in 

reducing risk of cardiovascular disease 

(Walldius et al., 2001).  
         However, the administration of black 

seed caused marked improvement in lipid 

and lipoprotein profiles. Similar results 
were obtained by Le et al. (2004). Thus, the 

antihyperlipidemic effect of black seed 

might prevent the deposition of lipids in 

tissues and arteries, preventing tendency to 

obesity and atherogenesis by decreasing 
serum LDL-c and enhancing HDL-C (Le et 

al., 2004). In addition, the linoleic acid 

ethyl and methyl esters and linolenic acid 

ethyl ester found in the volatile oil together 
with the polyunsaturated fatty acids in the 

fixed oil fraction of the black seeds may 

lead to the decrease in serum total and LDL 
cholesterol (Wollett et al. 1992).  

         Also, a marked improvement in 

lipid fractions was observed after bees 
honey administration. The decrease of 

lipid fractions due to bees honey 

treatment has been reported in rats 

(Busserolles et al., 2002) and sheep 
(Al-Waili, 2003). It is not surprising 

result, since, honey contains 4 to 5% 

fructoligosaccharides (FOS) which 
serve as prebiotic agents (Chow, 2002) 

and contribute to lipid lowering effect 

of honey (Delzenne and Kok, 1999). 
This effect appears to be mainly due to 

the reduced secretion of VLDL–C 

particles from the liver and associated 

with the reduced gene expressions and 
activities of lipogenic enzymes. Dietary 

fermentable carbohydrates, also may 

delay carbohydrates absorption, 
leading to decreased lipogenic activity 

in the liver (Shamala et al., 2000).  

         Concerning the heart status, the 

present results indicated significant 
increases in serum and heart CK and 

AST enzymes activity in rats treated by 

NaNO2 plus sunset yellow. This incre-
ase is in accordance with Ahmed and 

Mannaa (2000). The elevation of CK 

enzyme activity could be attributed to a 
generalized increase in membrane 

activity and is particularly useful in the 

diagnosis of muscular disorder, especi-

ally progressive muscular dystrophy 
(Helal and Abdel Rahman, 2005). 

However, Rybczynska et al. (1996) 

found that lipid peroxidation of cell 
membrane is associated with inactiva-

tion of membrane bound enzymes. 

Based on these molecular events, it is 
possible to explain systematic elevated 

activity of serum CK and AST in 

NaNO2 plus sunset yellow treated rats.  
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         On the other side, the administration 

of black seed showed significant reduction 
in CK and AST activities. This result is in 

agreement with Bawadi and Losso (2005) 

who indicated that the use of black seeds 

lead to improved heart functions and fall of 
elevated heart enzymes (CK and AST) 

activity. These observations may be due to 

the natural phenolic compounds of black 
seeds oil which may have a positive effect 

in the prevention of heart diseases via their 

antioxidant effects (Tuck and Hay ball, 
2002).  

         Additionally, bees honey admin-

istration, herein, reduced CK and AST 

enzymes activity.  This view was supp-
orted by Wiliams (2004), who recorded 

decreased CK and AST enzymes activ-

ity. This finding may be due to that 
honey contains flavonoids which were 

associated with decreased LDL-C level 

and consequently decreased coronary 
heart disease risk (Langseth, 2000).  

         Moreover, the current result 

showed increased MDA in heart of rats 

treated by NaNO2 plus sunset yellow. 
Such result is in accordance with 

Popova and Popova (2005) who 

showed that nitrites are strong stimu-
lators of lipid peroxidation and influ-

ence the permeability of lysosome 

membranes. The elevated amounts of 

MDA may be due to generation of 
reactive oxygen species (ROS) and free 

radical originating from the metab-

olism of nitrosamine and also, attrib-
uted to the depletion of liver GSH resu-

lting in tissue degeneration and accum-

ulation of lipid peroxidation products 
in target organs (Bansal et al., 2005). 

On the other hand, the administration of 

black seeds reduced MDA level. This result 

is in harmony with Knater et al. (2006). 
This ameliorative effect may be due to the 

combined antioxidant properties of thymoq-

uinone and its metabolite dihydrothymo-
quinone (DHTQ) which present in the seeds 

and have the potential to inhibit free radical 

induced lipid peroxidation (Nagi et al., 
1999).  

         Furthermore, the obtained decreased 

MDA level due to bees honey administ-

ration is in accordance with Busserolles et 
al. (2002) who found decreased suscept-

ibility of heart lipids to peroxidation in rats 

fed honey based diet. This effect may be 

due to that honey contains flavonoid 
compounds (Merken and Beecher 2000) 

known for their hydrogen donating 

antioxidant activities. In addition, honey 

contains phenolic compounds known for 
their capacity to reduce and chelate ferric 

ion which catalyze lipid peroxidation 

(Gazzani et al., 1998).  
         The present results indicated signif-

icant increase in heart carbonyl protein in 

rats treated by NaNO2 and sunset yellow. 
These results are similar to the findings of 

Adams et al. (2001). In fact, the obtained 

elevation in protein oxidation level could be 

attributed mainly to nitrite- induced gene-
ration of reactive oxygen species which 

may damage all types of biological mole-

cules such as proteins, lipids and convert 
some amino acid residues of protein to 

carbonyl derivative (Shacter, 2000). 

         However, the administration of black 
seed recorded marked reduction in protein 

carbonyl concentration. These results are in 

harmony with the previous studies of Suboh 

et al. (2004), who showed that black seed 
has anti-protein- oxidant activity.  These 

findings may be due to that the crude black 

seed oil and its fractions (Neutral lipids, 
glycolipids and phospholipids) have potent 

radical scavenging activity that is correlated 

well with their total content of polyuns-

aturated fatty acids, unsaponifiables, and 
phospholipids as well as the with initial 

peroxide values of crude oils (Ramadan et 

al., 2003). 
         Alternatively, honey has been proven 

to be effective against deteriorative oxidat-

ion reaction, induced herein by NaNO2 and 
sunset yellow, mainly due to its antioxidant 

capacity (Al-Mammary et al., 2002) related 

to its antioxidant compounds as flavonoids 

and phenolic acids.  
         The current study indicated significant 

decrease in GSH content as well as GST 

and catalase enzymesactivity in rats 
administrated NaNO2 plus sunset yellow. 

Such results are in agreement with Popova 

and Popov (2005). This result may be due 
to the consumption of antioxidants and the 

increased production of ROS due to the 

toxic action of nitrosamine (Chiarello et al., 

1998).  
         However, the administration of black 

seed showed marked improvement in the 
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GSH content and GST and catalase 

activities. These results are in agreement 
with El-Saleh et al. (2004). This 

improvement may be due to the antioxidant 

activity of black seed which contributed to 

the presence of unsaturated fatty acids 
(Houghton et al., 1995) and its high 

phenolic contents (nigellon and nigonol) 

(Besbes et al., 2005) through a mechanism 
including scavenging of the reactive 

molecular species (Wood et al., 1982).  

         Moreover, the present results exhib-
ited a clear protective action of bees honey 

against the deleterious effects on the 

antioxidant status. This observation is in 

harmony with Nasuti et al. (2006). This 
improvement may be correlated to the 

phenolic compounds constituents of bees 

honey which having reducing power and 
antioxidant activity through a number of 

different mechanisms, such as free radical 

scavenging, hydrogen- donation, single 
oxygen quenching, metal ion chelation and 

acting as a substrate for radicals (Buratti et 

al., 2007).  

         In conclusion, the results 
obtained in the present study revealed a 

highly adverse action of the co-admin-

istration of nitrite and sunset yellow. 
However, black seeds or bees honey 

have an effective role in reducing the 

harmful effects of nitrite and sunset 

yellow through their natural antio-
xidants. Therefore, the present study 

recommended that sustained levels of 

black seeds and bees honey must be 
added to overcome the deleterious 

action of such additives.  
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 وفاء محمذ الخولى، هىاء على حسه، سمش السيذ ووس
ًُصىرةجايعة ان –كهية انعهىو  –قسى عهى انحيىاٌ   

 
 

تهد ف هذِ اندراسة انً إنقاا  انواى  عهاً انيااتيزاس انسايعة ناضعف ا  اا اس          

انغذائية يثم َييزيت انصىديىو وصٍ ست األصفز عهً االخايالالس انقهضياة و كنان ياٍ 
ايوا تًيد هذِ اندراسة نيحديد اندور انىقائً انًحيًم نحضة انضزكة . خالل انيفاعم بيُهًا

و قاد ناى ا اٌ هاذِ اال اا اس انغذائياة تساض  . انُحام  اد  هاذِ انًراا ز أو عسم/ و

يسيىي اندهىٌ انكهية و انكىنيسيزول انكهً و انجهسزيداس انثالتية و سيادة يهحىظة  ً 
كو انكثا اااة  انكىنيسااايزولانفسااافىرية  اااً انًصااام و انقهااا  و كاااذنن يسااايىي  انااادهىٌ

ً انًصاام بيًُااا نااى ا اَرفااا   اا HDL-c انااً  LDL-c و َسااضة( LDL-c)انًُرفوااة 

اناااااً  HDL-Cو انُساااااضة بااااايٍ ( HDL-C)كو انكثا اااااة انعانياااااة  انكىنيسااااايزوليسااااايىي 
  CK ا  َااا  اَشيًاً سياادة يهحىظاة و قد وجاد ايواا. انكىنيسيزول انكهً  ً انًصم

،AST  ٌااً انًصااام و انقهااا  باأل اااا ة اناااً َاااىاتل انياكساااد انفاااىقً نهااادهى ((MDA  و

كًا نى ا ايوا اَرفا  تزكيش بعف يوااداس األكسادة . ً انقه انكزبىَيم بزوتيٍ  
او عسام انُحام ناى ا /باسيرداو  ضاة انضزكاة وونكٍ  . ً انقه  CAT, GST, GSH يثم 

انيااتيزاس انسايعة نهاذِ اال اا اس تحسٍ كضيز  ً كم هذِ انقياساس و  ًاية تاياة   اد 

انضزكة يا  عسام انُحام كااٌ نهاا عالوة عهً كنن  اٌ اسيرداو  ضة . عهً انقه  انغذائية
 . اٌ عسم انُحم أظهز  عانية أكضز يٍ  ضة انضزكة كًاانياتيز األيثم 

                                                              


