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Abstract 
         Cancer has become an important topic in medicine since it is a major cause of death in the 
developing countries and it is now only secondary to that of myocardial infraction. Nitrosamines 

precursors are known to be carcinogenic to humans, in various organs at relatively low levels of 

exposure. It induces benign and malignant tumors especially liver tumors following its 

administration by various routes, including ingestion and inhalation. Humans may be exposed to 
Nitrosamines through the ingestion of food that contains it, such as cured meat products, and 

smoked fish. Other exposures to Nitrosamines may be from drinking contaminated water and 

from breathing cigarette smoke and contaminated ambient air. Individual are most likely to be 
exposed to Nitrosamines in occupational settings such as in the rubber, tannery, fish processing, 

dyes, and surfactant industries. The prevalence of liver tumors throughout the world makes in 

imperative to seek chemo preventive agents.  
         Vegetables, natural products of plant origin and numerous non-nutritive dietary 

constituents have been shown to play a salutary role in cancer chemoprevention. The present 

study aims to evaluate the chemo preventive efficacy of soy bean and Nigella sativa on hepato-

carcinogenesis induced by dibuty1 nitrosamine (DEN).  
         It could be observed that both soy bean and Nigella sativa have a good effect of 

amelioration against liver hepatoma induced by nitrosamine. Soy bean more or less showed 

more prerogative effect than Nigella 9 and 12 months after administration.     
 

 Introduction
        Nitrosamine is volatile, clear yellow 

oil that is soluble in water, alcohol, ether, 

other organic solvents, and lipids. The 
compound is sensitive to light, especially 

ultraviolet light, and undergoes relatively 

rapid photolytic degradation. When heated 

to decomposition, N-nitroso-dibutylamine 
emits toxic fumes of nitrogen oxides (NO).-

N- nitroso-dibutylamine is used primarily 

as a research chemical. It is used as a 
gasoline and lubricant additive, antioxidant, 

stabilizer, fiber industry solvent, copolymer 

softener and starting material for synthesis 

of 1, 1- diethyl hydrazine. It is also used to 
increase constants in condensers.    

         Since the discovery of the 

carcinogenic property of nitrosamine many 
other nitrosamines have been found to 

induce malignant tumors in various species 

of laboratory animals (Magee & Barnes, 

1967). There is growing concern with 

regard to certain nitrosamines as etiological 
agents for cancer in the human environment 

(Lijinsky & Epstein, 1970). It is generally 

accepted that the use of nitrite as a food 

preservative may be associated with the 
formation of nitrosamines in foods as well 

as in the animal organism. The nitrosamines 

vary in their carcinogenic potential. They 
can induce malignant tumors at very low 

levels, such as 2 ppm (0.0002%) in the diet 

of rats (Terracini et al., 1967), equivalent to 

daily doses of 0.1 mg/kg bw. A single oral 
dose of 30 mg/kg BW of nitrosamine 

proved to be carcinogenic in the rat 

(Druckrey et al., 1969). Tumors of the 
trachea developed in the offspring of 

hamsters treated either during pregnancy or 
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lactation with nitrosamine (Moss, and 

Henderson, (1996)  

         It has been affirmed that nitrosamine 
is carcinogenic. Nitrosamine contents were 

observed in water from high incidence areas 

of liver cancer in the 1970s and 1980s in 

China, but the test method used was not 
very sensitive for semi-quantity (Liu et al., 

1996)  

         Food-derived products are highly 
interesting for developing as chemo 

preventive agents that may find widespread, 

long-term use in populations at normal risk, 

because of their safety and the fact that they 
are not perceived as “medicine”. 

         Numerous diet-derived agents are 

included among the combinations that are 
being evaluated clinically as chemo 

preventive agents for major cancer targets 

including liver cancer. Examples include 
green and black tea polyphenols, soy 

isoflavones, black seed named as Nigella 

sativa and curcumin. Sakata et al. (2004), 

and Singh et al. (2004), found that dietary 
supplementation of the citrus antioxidant 

auraptene inhibits N, N-diethyl nitrosam-

ineinduced rat    hepato carcinogenesis.  
         The antioxidant and anti-carcinogenic 

activities of soybean isoflavones extracts 

were investigated by Lee et al. (1998), 
(2002). They found that soy bean 

isoflavones may have anti-carcinogenic 

effect the protective role of soy bean 

feeding against the cytogenetic and histo-
pathological effects of nitrosamine 

precursor’s sodium nitrate and dibutylamine 

was evaluated by Tohamy et al., (1996) , 
they noticed a marked reduction in 

dysphasic features in the liver cells. The 

cytogenetic and histopathologic results of 

their study strongly support the protective 
role of soy bean against the genotoxic and 

carcinogenic action of nitrosamine formed 

in vivo from its precursors.  
         On the other hand, Taniguchi et al. 

(2000), declared that sufficient amounts of 

methionine and cystine in Soy bean diet are 
important to protect the liver from oxidative 

damage after NDMA administration, and 

GSH plays a primary role in the cellular 

protective function. Iddamaldeniya et al. 
(2003), indicate that the decoction 

comprised of N. sativa, S. glabra and H. 

indices has a potential effect to protect rat 

liver against di-butylnitrosamine [DEN] 

induced hepatocarcinogenisis.  
         Islam et al. (2004), come to the fact 

that Nigella Sativa could be considered as a 

potential immunosuppressive cytotoxic 

agent, Salim and Fukushima (2003), stated 
that the volatile oil of N. sativa has the 

ability to inhibit colon carcinogenesis of 

rats in the post initiation stage, with no 
evident adverse side effects, and that the 

inhibition may be associated, in part, with 

suppression of cell proliferation in the 

colonic mucosa.  
         Benghuzzi et al. (2003), discuss the 

role of black seed in the proliferation and 

bio-chemical marker levels of Hep-2cells; 
they come to the fact that the use of black 

seed Nigella sativa reversed the traumatic 

condition. 
 

Materials and Methods 
Animals:   

         In the present study, young male 

Swiss albino rats weighting about 30-40 g 

were used. Animals were kept under normal 
laboratory conditions for 7 days before 

starting the experiment. They were fed on 

standard normal diet or standard 
commercial diet (Egyptian Company of 

Oils and Soaps) containing 24% proteins, 

5.5% fibers, 5.5% ash. Animals were 
provided with tap water ad-libitum.  
 

Treatments:  

         Rats were divided into 7 main groups, 

each consisting of 20 rats. Groups were 
treated as follows:  

Group 1: control untreated group.  

Group 2: Dibutylamine and sodium nitrate 

(the carcinogenic, complex)-treated group: 
animals fed with normal diet and drinking 

tap water ad-libitum containing 1000 ppm 

dibutylamine (DBA) and 2000 ppm nitrate 
as sodium nitrate (Sigma) for 3 months. The 

amine and nitrate were mixed together with 

the drinking water using a magnetic stirrer 
for a period of 15 min. for 3 months. 

Group 3:  Soy bean. Animals were fed the 

control diet well mixed with 20% of 

autoclaved soy bean (105
o
C, 15 min). 

(Egyptian Poultry Co.) The soy bean used 

contained : 1 – 2% fats, 44.4% protein, 10 – 
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11% moisture, 8.8% ash, 3.2% fibers and 

trypsin inhibitor 10.36 unit/mg and drinking 

tap water ad-libitum.  
Group 4: Dibutylamine, sodium nitrate and 

20% soy bean-treated group: Animals fed 

with control diet containing 20% 

autoclaved soy bean performed at 150
o
C, 

15 min. and drinking tap water containing 

carcinogenic complex as described for 

Group 2 for another 3 months till the end of 
experiment (12 months).  

Group 5: Dibutylamine, sodium nitrate, 

205 soy bean and 10% Nigella sativa-

treated groups. Animals fed with control 
diet containing 20% autoclaved soy bean 

and 10% Nigella sativa powder seed and 

drinking tap water with carcinogenic 
complex as described for Group 2, only for 

another 3 months (12 months).  

Group 6: Nigella sativa. Animals were fed 
the control diet well mixed 10% of Nigella 

sativa (Egyptian Poultry Co.) seeds powder 

and drinking water ad-libitum for 12 

months.  
Group 7: Dibutylamine, sodium nitrate, 

and 10% Nigella sativa-treated group: 

Animals fed with control diet containing 
10% Nigella sativa powder seed and 

drinking tap water containing carcinogenic 

complex as described for Group 2, for 
another 3 months only till the end of 

experiment (12 months).  

         The animal’s body weight was 

recorded every week. Five rats from each 
group were sacrificed regularly every 3 

months and the liver, spleen of each group 

were removed from sacrificed animals 
weighted. Pieces of liver were frozen in 

liquid nitrogen then stored in deep freezer 

at – 80
o
C.  

Histopathologic preparations:  
         Pieces of liver tissue were fixed in 

10% formalin for 24 hours. Paraffin 

sections were stained with haematoxylin 
and eosin for histological examination 

according to Carleton, (1980).  

E.M. preparations:  
         Small pieces of liver from each group 

were fixed in 2.5% glutaraldehyde and post 

fixed in 1% OsO4. The fixed tissues were 

dehydrated in ascending grades of acetone, 
followed by infiltration and embedding in 

Spurr’s low viscosity medium. Blocks were 

then cut into sections (800 – 900%) with 

Diatom diamond knife on an MT 600-XL 

RMC Ultra-tome.  
         Sections were collected on 200-mesh 

nickel grids and stained in 5% uranyl 

acetate in glass distilled water for 10 

minutes. Sections were then stained in lead 
citrate for 6 minutes (Venable & 

Coggeshall, 1965) and were examined with 

a Joel JTM-1200 EX II electron 
microscope.  

 

Results 
 

 Body weight Variation: 

         Table 1Showes the mean body 

weights of the different animal groups 
during the periods of the study. The 

carcinogen groups had the lowest rate of 

increasing weight in all groups; the 
protectors had a slight but insignificant 

improving effect oh n the body weight. In 

all groups no significant change in body 

weight could be detected (fig A). 

Histopathological studies 

         Fig. (1) Illustrated a photomicrograph 

of a section of rat liver from a control group 
showing normal pattern of hepatic lobule 

with normal blood sinusoids. 3 months after 

treatment with DBA + NaNO3 showed slig-
ht hemorrhage accompanied with necrotic 

cells Fig. (2). 6 months after treatment 

showed that the cells are greatly affected 

with pycknotic nuclei. The portal tract is 
entirely normal with inflammatory changes 

and infiltration, Fig. (3). On the other hand, 

9 months after treatment showed preserv-
ation of hepatic lobular pattern   

         Signs of cell death illustrated in 

densely stained pycknotic nuclei and 

hyalinization and lysis of the cytoplasm. 
.Some hepatocytes appeared highly 

vacuolated with increased sinusoidal spaces 

and small hemorrhagic areas Fig. (4).  
         Mean while 12 months after treatment 

showed complete destruction of the portal 

tract which appeared surrounded by inflam-
matory cells which are  predominantly 

lymphocytes and plasma cells. The blood 

sinusoids are large and ill-defined Fig. (5). 

Soy bean protected group: 
         Sections from a rat given DBA + 

NaNO3 and treated with soybean for 3 
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months showed no signs of recovery. Areas 

of necrosis and disorganized portal tract 

still observed. (Protective effect is not 
remarkable) Figs. (6a, b), while sections 

from rats given DBA + NaNO3, and treated 

with soybean for 6 months showed slight 

recovery and mild regression of cell death 
pattern. Vacuolated hepatocytes with 

Karyolytic nuclei and dilated ruptured 

blood sinusoids were seen in Fig. (7), 
Debris of many hepatocytes could also be 

observed. 

         On the other hand, 9 months after 

soybean feeding showed increased number 
of activated nuclei, fatty changes and 

normal blood sinusoids Fig. (8), while after 

12 months. A remarkable ameliorating 
effect, recovery of the cells could easily 

recognized and most of the cells are in 

mitotic division.  The cytoplasm is well 
organized with well defined activated 

nuclei. Small hemorrhagic areas are still 

observed   Fig. (9)   

Nigella protected group: 
         3 months after treatment with DBA + 

NaNO3   and Nigella sativa showed no sings 

of recovery,   hemorrhage, area of necrosis 
pyknotic nuclei and irregular lobular pattern 

(congested hepatic portal vein) were clear 

Fig. (10). 
         On the other hand after 6 months, the 

cells begin to retain their  normality  

(Fig11).Infiltration and area of inflamma-

tion are still observed.  
         9 months after Nigella protection. 

Showed that many cells appeared normal 

while vacuolation, and dilatation of the 
blood sinusoids were still noticed, Fig. (12). 

Mean while animals treated for 12 months 

with Nigella sativa showed remarkable 

recovery , many cells appeared normal , 
some of them were   in mitotic division as a 

sign of regeneration, with normal cytoplasm 

and well organized cell membranes, Others 
appeared vacuolated Fig. (13) 

Soy bean + Nigella protection: 

         Rat given DBA + NaNO3 for 3 
months and treated with mixed Nigella 

sativa and soybean showed a remarkable 

sign of recovery ,normal designed cell with 

homogenous cytoplasm and activated 
nucleus(Fig. 14) . Activation of kupffer 

cells, congestion of blood sinusoids and 

hemorrhage are still observed 6, 9, 12 

months  after  protection with Soy bean 

+Nigella showed that mixing Nigella sativa 
with soybean help very much the liver cells 

to retain their normality much faster than 

single dose of each of them .A remarkable 

regeneration restricted in mitotic figures 
and activation of the nucleus was observed. 

The blood vessels and the bile ducts 

became normal with normal cell linings, 
binucleated cells as a regression of the 

effect of nitrosodiethylamine amine. Figs. 

(15, 16, 17)  

Electron microscopic studies 
         Mitochondria have double membranes 

and short cristea. Smooth and rough 

endoplasmic reticulum appeared well 
organized, Fig (18). 

         Fig. (19 – 20) showed, an electron 

micrograph of a cell from rat liver fed with 
soybean and Nigella sativa respectively 

showed normal cytoplasm and nucleus. The 

mitochondria are healthy but more electron 

dense than normal. While cristea are not 
defied slightly increased in lipid droplets 

was observed in Fig (20).   

         Electron micrograph of a rat liver fed 
with soybean + Nigella sativa, reviled 

normal and well organized cytoplasm & 

nucleus Fig. (21).  
         Rats treated with DBA+NaNO3 for 3 

Months, Showed irregular nucleus with 

hyper chromatin, increase in glycogen 

rosette form, area of necrosis and 
polymorphic electron dense mitochondria. 

Fig. (22). While those treated with 

DBA+NaNO3 for 6 months. showed dark 
and light cells. The dark cell is completely 

degenerated while the light is normal (pre-

carcinogenic stage) Fig. (23).  

         9 months after giving DBA+ NaNO3 
showed severe increase in glycogen and 

lipid granules. Free ribosomes are found in 

excess amount in the cytoplasm (a sign of 
cancer stage), Fig (24).  

         After 12 Months hyaline cytoplasm 

with greatly affected destructive organoid 
were  observed, Fig. (25).  

Soy bean protected group:  

         Electron micrograph of a cell from a 

rat liver given DBA+NaNO3 and fed with 
soy bean for 3 months showing no signs of 

recovery. The cell still weak with typical 
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cancer features. The nucleus looks irregular 

with dense chromatin. The endoplasmic 

reticulum is proliferated and mega 
chromatin appeared and lipid droplets are 

common. Fig (26). 

         On the other hand examined sections 

from  rats given DBA+NaNO3 and fed with 
soy bean for 6 months showed hypertrophy 

of the endoplasmic reticulum free ribos-

omes, disturbed mitochondria with absence 
of their cristea , increased amount of 

glycogen and fat droplets. The nuclear 

membrane still irregular with condensed 

chromatin Fig. (27). While  9 Months after 
feeding with soy bean declared that soybean 

helps very much to regain the normality of 

the cell structure, normal nucleus with 
normal cytoplasmic inclusions. The 

mitochondria still more electrons dense 

with healthy feature, Fig (28).  
         Examined sections from rats given 

DBA+NaNO3 and fed with soy bean for 12 

months showing normal structure of the cell 

with excess amount of glycogen particle. 
Fig (29). 

Nigella sativa protector group:  
         Rats given DBA+NaNO3 and treated 
with Nigella sativa for 3 months showed 

mild effect of recovery the nucleus is 

normal and activated, the cytoplasm is 
vacuolated with increased amount of lipid 

and fat droplets . A lot of free ribosomes, l
ry
 

and 2
ry
 lysosomes and glycogen particles 

were detected, Fig. (30). 
         Mean while those given DBA+ 

NaNO3 and treated with Nigella sativa for 6 

months. Showed signs of recovery the 
nucleus is normal and endoplasmic reticu-

lum is well defined, the mitochondria are 

still week and in some cases they were 

ruptured Fig (31). 
         Rats given DBA+NaNO3 and fed 

with Nigella sativa for 9 months showing  

hepatic cells with normal structure, the 
nucleus is well organized and the mitoch-

ondria are polymorphic dense and small in 

size. Fat droplets were seen. Fig. (32).  
         12 months after feeding with Nigella 

showed that the cell retained its normal 

appearance architecture Fig. (33).  

Nigella sativa + Soy bean protector 

group: 

         Rats given DBA + NaNO3 and fed 

with soybean & Nigella sativa for 3 months 

showing a marked signs of recovery the 

nucleus is well defined with double 
membrane. Pores and normal chromatin. 

The cytoplasm is well organized with rough 

ER and healthy nucleus Fig. (34). On the 

other hand those fed with soybean and 
Nigella sativa for 6,9 and 12 months 

showing normal structure of cell organelles. 

Figs (35, 36, 37). 
 

List of figures:  
Fig. (1): A photomicrograph of a section of 

liver rat from a control group showing 
normal pattern of hepatic lobule with 

normal blood sinusoids  

                                     (Hx & E). (X 200) 

Fig. (2): A photomicrograph of a section 
from a rat given DBA + NaNO3 for 3 

months. Note hemorrhage accompa-nied 

with necrotic cells    (Hx & E). (X 200) 
Fig. (3): A photomicrograph of a section 

from a rat given DBA + NaNO3 for 6 

months showing that the cells are greatly 
affected with pycknotic nuclei, 

congested with inflammatory changes 

and cellular infiltration          (Hx & E).  

Fig. (4): A photomicrograph of a section 
from a rat given DBA + NaNO3 for 9 

months showing preservation of hepatic 

lobular pattern signs of cellular death 
illustrated in densely stained pycknotic 

nuclei and hyalinization with lyses 

degenerated vacuolated cytoplasm Small 

hemorrhagic areas.     (Hx & E) (X 200). 
Fig. (5): A photomicrograph of a section 

from a rat given DBA + NaNO3 for 12 

months showing complete destruction of 
the portal tract which surrounded by 

inflammatory cells which is pre-

dominantly lymphocytes and plasma 
cells. The blood vessel is large and ill-

defined.                   (Hx & E). (X 200) 

Fig. (6 a, b): A photomicrograph of a 

section from a rat given DBA + NaNO3 
and treated with soy bean for 3 months 

showed no signs of recovery with area 

of necrosis and disorganized portal tract. 
(Protective effect is not remarkable). 

                                     (Hx & E). (X 200) 

Fig. (7): A photomicrograph of a section 
from a rat given DBA + NaNO3 treated 

with soybean for 6 months showing mild 
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recovery , highly dilated sinusoidal 

spaces  and mild regression of cell death 

pattern and many karyolitic nuclei  
                                    (Hx & E). (X 200) 

Fig. (8): A photomicrograph of a section 

from a rat given DBA + NaNO3 treated 

with S.B for 9 months showing 
increased number of activated nucleus, 

fatty changes and normal blood sinus-

oids and a lot of small hemorrhage 
patches                    (Hx & E). (X 200) 

Fig. (9): A photomicrograph of a section 

from a rat liver given DBA + NaNO3 

and treated with S.B. for 12 months. 
Showed that S.B. remarkable recovery 

of the cells. Some cells appeared in 

mitotic state. They cytoplasm is well 
organized with well defined activated 

nuclei (Hx & E). (X 200) a lot of small 

heamorrhagic patches. 
Fig. (10): A photomicrograph of a section 

from a rat given DBA + NaNO3 for 3 

months and treated with Nigella sativa 

showing highly congested hepatic por-
tal vein, dilated sinusoidal spaces with 

cellular infiltration.  (Hx & E). (X 200) 

Fig. (11): A photomicrograph of a section 
from a rat given DBA + NaNO3 for 6 

months and treated with Nigella sativa 

showed signs of recovery. The cells 
begin to retain its normality cellular 

infiltration is still observed. 

                                    (Hx & E). (X 200).  

Fig (12): A photomicrograph of a section 
from a rat given DBA + NaNO3 for 9 

months and treated with N.S. showing 

dilatation of the blood sinusoids, many 
vacuolated hepatocytes appeared 

normal.                     (Hx& E). (X 400).  

Fig. (13): A photomicrograph of section 

from a rat given DBA + NaNO3 for 12 
months and treated with Nigella sativa 

showing many cells in mitotic division 

as a sign of regeneration binucleated 
cells, normal cytoplasm and well 

organized cell membranes. i.e. 

Remarkable recovery as an effect of 
N.S. infective          (Hx & E). (X 1000).  

Fig. (14): A photomicrograph of a section 

from a rat given DBA + NaNO3 for 

months and treated with mixed Nigella 
sativa and soy bean. Showed a remarkable 

sign of recovery normal designed cell with 

homogenous cytoplasm and activated 

nucleus. Activation of kupffer cells 

dilatation of the blood sinusoids and 
hemorrhage is still observed. 

                                        (Hx & E). (X 400)  

Figs. (15, 16, 17): photomicrographs of 

sections from rat liver given DBA + 
NaNO3 for 6, 9, 12 months showing that 

compound mixing of Nigella sativa and 

soy bean help very much the liver cells 
to retain their normality a remarkable 

regeneration restricted in mitotic figures 

and activation of the nucleus. The blood 

sinusoids and the bile duct become 
normal with normal cell linings, 

binucleated cells as a regression of the 

effect of nitrosodi-ethylamine. Finally it 
can be declared that soy bean in 

combination with Nigella sativa give a 

good protective   effect of the line cells 6 
, 9 and 12 months after treatment 

                                      (HX&E)  (X 400) 

Fig. (18): An electron micrograph of a cell 

from control normal rat liver, showing 
normal pattern. The nucleus is well 

defined with double membranes and 

chromatin inside. The mitochondria 
have double membrane and short cristea, 

smooth and rough endoplasmic 

recticulum is well organized. 
                                                (X 10.000).  

Fig. (19): An electron micrograph of a cell 

from rat liver fed with soy bean. Note: 

normal cytoplasm and nucleus. The 
mitochondria are electron dense with not 

well defined cristea.              (X 10.000).  

Fig. (20): An electron micrograph of rat 
liver all fed with Nigella sativa showing 

normal structure companied with but 

slightly increased lipid droplets was 

observed.                               (X 6.000)  
Fig. (21): An electron micrograph of a rat 

liver cell fed with soybean and Nigella 

sativa. Note: Normal and well organ-
ized cytoplasm & nucleus.     

                                              X (10,000) 

Fig. (22): An electron micrograph of a rat 
liver cell DBA + NaNO3 for 3 months. 

Note: irregular nucleus with hyper 

chromatin, increased glycogen rosette 

forms area of necrosis and polymo-rphic 
electron dense mitochondria.  

                                                   (X 6000)  



Modifying effects of Soybean and Nigella………… 

 94 

Fig (23): An electron micrograph of a rat 

liver cell given DBA + NaNO3 for 6 

months. Note: dark and light cells. 
             (Precarcinogenate stage) (X 4000)  

Fig. (24): An electron micrograph of a cell 

from rat liver given DBA + NaNO3 for 9 

months showing severe increase in 
glycogen and lipid granules. Free 

ribosomes are found in excess amount in 

the cytoplasm in excess amount in the 
cytoplasm  

               (Typical cancer stage). (X 4000)  

Fig. (25):  An electron micrograph of a rat 

liver cell given DBA + NaNO3 for 12 
months showing hyaline cytoplasm with 

greatly affected organoids. (X 8000). 

Fig. (26): An electron micrograph of a cell 
from a rat liver given DBA + NaNO3 

and fed with soy bean for 3 months 

showing no signs of recovery. The cell 
still weak with typical cancer feature. 

The nucleus looks irregular with dense 

chromatin. The endoplasmic reticulum is 

proliferated and mega chromatin 
appeared, lipid droplets are common. 

                                                     (6000x)  

Fig. (27): An electron micrograph of cell 
from rat liver given DBA + NaNO3 and 

fed with soy bean for 6 months showing 

hypertrophy of the endop-lasmic 
reticulum. Increased amount of free 

ribosomes, glycogen and fat droplet. The 

nucleus still irregular with condensed 

chromatin.                              (X 6000) 
Fig. (28): An electron micrograph of a cell 

from a rat liver given DBA + NaNO3 

and fed with soybean for 9 months 
showing that soy bean helps very much 

to regain the normality of the cell 

structure, normal nucleus with normal 

cytoplasmic inclusions. The mitoc-
hondria still appeared more electrons 

dense with healthy features. (X 10.000).  

Fig. (29) : An electron micrograph of a cell 
from rat liver given DBA + NaNO3 and 

fed with soybean for 12 months showing 

normal structure of the cell with excess 
amount of glycogen particles. 

                                                 (X 10.000)  

Fig. (30) : An electron micrograph of a part of 

a cell from rat liver given DBA + NaNO3 
and fed with Nigella sativa for 3 moths 

showing mild signs of recovery, the 

nucleus is normal and activated, the 

cytoplasm is vacuolated with increased 
amount of lipid and fat droplets . Free 

ribosomes and glycogen particles are found 

in excess within the cytoplasm. 1
ry
 and 2

ry
 

lysosomes are also seen.          (X 4000) 
Fig. (31): An electron micrograph of a part 

of a cell from rat liver given DBA + 

NaNO3 for 6months and fed with 
Nigella sativa. Showing signs of 

recovery, normal, nucleus and endopl-

asmic reticulum, the mitochondria are 

still week;   some of them were 
distinctive and ruptured. (X 1000)                         

Fig. (32): An electron micrograph of a part 

of a cell from rat liver given DBA + 
NaNO3 for 9months showing hepato-

cytes has the normal structure. The 

nucleus is well organized and the 
mitochondria are polymorphic dense and 

small in size Fat droplets are seen.                                           

Fig. (33): An electron micrograph of cell 

from rat liver given DBA + NaNO3 and 
fed with Nigella sativa for 12 months 

showing that the cell retained its normal 

appearance  architecture.       (X10000) 
Fig. (34) : An electron micrograph of a 

cell from rat liver given DBA + NaNO3 

and fed with soybean + Nigella sativa 
for 3 months showing marked signs of 

recovery the nucleus is will defined with 

double membrane pores and normal 

chromatin. The cytoplasm is well 
organized with rough ER and healthy 

nucleus.                               (X 10.000)  

Fig. (35) : An electron micrograph of  a 
cell from rat liver given DBA + NaNO3 

and fed with soybean + Nigella sativa 

for 6 months showing normal structure.  

                                                   (X 8000)  
Fig. (36) : An electron micrograph of a  

cell from rat liver given DBA + NaNO3 

and fed with soybean + Nigella sativa 
for 9 months showing normal healthy 

cell.                                        (X 4000)  

Fig. (37) : An electron micrograph of a 
cell from rat liver given DBA + NaNO3 

and fed with soybean + Nigella sativa 

for 12 months showing normal structure 

of cell organelles.                  (X 10000)  
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Change in body weight  in the different animal groups 
Table I:-  

Groups 

Experimental period ( months) 

1 2 3 4 5 6 7 8 9 10 11 12 

Control 27 ± 
5 

120 ± 
18 

146 ± 
11 

187 ± 
15 

205 ± 
17 

215 ± 
20 

221 ± 
20 

235 ± 
21 

250 ± 
25 

269 ± 
24 

270 ± 
27 

278 ± 
31 

Carcinogen 22 ± 
6 

96 ± 
14 

128 ± 
10 

163 ± 
14 

175 ± 
15 

186 ± 
15 

195 ± 
18 

212 ± 
20 

225 ± 
22 

238 ± 
26 

240 ± 
27 

1245 
± 

2815 

Carcinogen + SB 26 ± 
4 

100 ± 
13 

132 ± 
14 

155 ± 
12 

185 ± 
14 

198 ± 
17 

214 ± 
21 

225 ± 
22 

235 ± 
14 

243 ± 
27 

254 ± 
26 

257 ±  
25 

Carcinogen + NS 23 ± 
5 

95 ± 
9 

130 ± 
12 

152 ± 
15 

175 ± 
12 

205 ± 
18 

211 ± 
24 

228 ± 
17 

246 ± 
15 

256 ± 
23 

262 ± 
18 

263 ± 
27 

Carcinogen + SB 

+ NS 21± 5 
105 ± 

10 
124 ± 

10 
154 ± 

13 
189 
±13 

215 
±15 

225 
±18 

235 
±18 

225 
±17 

261 
±24 

263 
±19 

274 
±24 

SB 21.5 
± 6 

125 ± 
8 

147 ± 
11 

191 ± 
12 

210 ± 
8 

225 ± 
17 

230 ± 
17 

245 ± 
19 

255 ± 
18 

275 ± 
21 

286 ± 
24 

295 ± 
24 

NS 23 ± 
4 

124 ± 
10 

135 ± 
12 

185 ± 
13 

215 ± 
14 

230 ± 
19 

225 ± 
18 

238 ± 
20 

259 ± 
19 

275 ± 
18 

282 ± 
19 

293 ± 
21 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig A:-  

            No Significant could be detected in the body weight among the different groups. 
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Discussion: 
         Hepatocellular carcinoma (HCC) is 
the most common primary malignancy in 

the liver on a world wide basis. It represents 

about 83% of all primary malignant hepatic 
tumors (Edmondson & Craig, 1987). In 

Egypt, the incidence of HCC was 37% of 

the total number of malignant cases (Abdel 

Razek et al., 1989).  
         The present results showed that 

nitrosamine caused a sever changes in the 

structure of the cell of the liver. 
Preservation of hepatic lobular pattern 

which is a sign of cell death illustrated in 

densely stained Pycknotic nuclei and 

hyalinization and lyses of the cytoplasm are 
common.  

Possible mechanisms of action of 

nitrosamines:  
         The induction of cancers by single 

doses of rapidly eliminated nitrosocar-

cinogens implies on interaction between the 
carcinogen and product of its decomp-

osition with some components of the cells.  

Two mechanisms may be operating in 

tumor induction by the nitrosamines. The 
first mechanism, namely penetration of 

cellular macro-molecules in metabolic 

control, is based on the observations that all 
the nitrosamines tested show potent 

hydrogen bonding and protein penetration 

(Argus et al., 1965). Nitrous acid is very 
effective of nitrous acid from a nitroso 

compound inside the cell close to a critical 

receptor site might be carcinogenic. The 

second mechanism is alkylations of nucleic 
acid bases after its reaction with active 

diazoalkanes. Hydrazones derivatives are 

possible intermediates in nitrosamine 
carcinogenesis since hydrozoans is 

carcinogenic in the mouse. Hydrazones and 

some of its derivative are mutagenic. 

Although Health and Dutton (1958) could 
not detect any of its nitrous acid and 

derivatives of hydroxylamine and 

hydrozoan in rat treated with dimethyl 
nitrosamine the possibility exists that trace 

amounts might have been formed which 

reacted with available chemical grouping in 
the cells (Wei et al., 2000).  

         A cancer protective effect from plant-

derived foods has been found with 

uncommon consistency in epidemiologic 
studies. However, it has been difficult to 

identify specific components responsible 

for this effect. Many phytochemicals have 
been shown to be biologically active and 

they may interact to protect against cancer 

(La Marchand 2002).  

         Aoki, et al., (2002) suggested that 
intake of soy protein itself, but not soy 

isoflavones and saponins, reduces parquet-

induced oxidative stress in rats, although 
this effect was not due to reduced 

absorption of parquet from digestive 

organs.  

         In recent years, experimental studies 
have provided growing evidence for the 

beneficial action of flavonoid on multiple 

cancer-related biological pathways 
(carcinogen bioactivation, cell-signaling, 

cell cycle regulation, angiogenesis, 

oxidative stress, inflammation). Although 
the epidemiologic data on flavonoid and 

cancer are still limited and conflicting, 

some protective associations have been 

suggested for flavonoid-rich foods (soy and 
premenopausal breast cancer; green tea and 

stomach cancer; onion and lung cancer).  

On the other hand Kanter et al., (2004) 
suggested that NS treatment exerts a 

therapeutic protective effect in diabetes by 

decreasing oxidative stress and preserving 
pancreatic beta-cell integrity. Consequently, 

NS may be clinically useful for protecting 

beta-cells against oxidative stress. Khan et 

al., (2003) found that Nigella sativa is a 
potent chemo preventive agent and may 

suppress KBrO3-mediated renal oxidative 

stress, toxicity and tumor promotion 
response in rats.  

         The results obtained from Mabrouk et 

al., (2002) showed that supplementation of 

diet with honey and Nigella sativa has a 
protective effect MNU-induced oxidative 

stress, inflammatory response and 

carcinogenesis. 
         This work focuses on the biological 

effects of the soy bean and Nigella Sativa, 

as well as the epidemiologic evidence that 
support their potential cancer protective 

properties.  

         A decoction comprised of Nigella 
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sativa seeds, and soy bean is used to treat 

cancer. However, the anti-carcinogenic 

properties of this decoction have not been 
experimentally confirmed. The purpose of 

this study was to determine whether the 

above decoction could protect against 

chemically induce hepato-carcinogenesis. 
Rats gives DBA + NaNO3 and fed with soy 

bean and/or Nigella sativa for 3 – 12  

months help very much the liver cells to 
retain their normality with remarkable 

regeneration restricted in mitotic figures 

and activation of the nucleus. The blood 

sinusoids and the bile duct become normal 
with normal cell linings, binucleated cells 

as a regression of the effect of 

nitrosodiethylamine. Under the electron 
microscopically level marked signs of 

recovery illustrated in that the nucleus is 

well defined with double membrane pores 
and normal chromatin. These findings agree 

with Arliss & Biermann, (2002). Akaza et 

al., (2002), stated that soy bean isoflavones 

act as inhibitory factor in liver cancer  
Wu et al., (2002) declared that high soy 

intake in childhood in Asian-Americans is 

associated with reduced breast cancer risk. 
Risk may further reduced by intake as an 

adult.  

         The mechanism by which Nigella 
sativa seeds, and soy bean mediates their 

anti-carcinogenic effects is not clear. Anti-

tumor effect of the decoction may be 

mediated according to Enomoto et al., 
(2001) by one or more of the following 

mechanisms:  

         (a) Detoxification of the carcinogen 
by inducing detoxification enzymes such as 

GSTs. (b) Anti-oxidant activity., (c) 

Immune modulator action. (d) Cytotoxicity.  

Finally it can be declared that soybean in 
combination with Nigella sativa give a 

good protective effect.   

         The overall results obtained in the 
present study indicate that N. Sativa and 

soy bean have the potential to inhibit the 

early initiated phase of hepatocarcin-
ogenisis. 
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 التأثير المحسه لفول الصويب والحبة السوداء ضد سرطبن الكبد

 الفئران المحدث ببلىيتروز أميه في

 
هىبء فتحي واعر ، عبد الببسط أوور الاعصر ، حمدى ابراهيم ، مبهر حسىي 

 خليفة ، سعد محمد الجىدى ، خبلد ابراهيم المغربي  

 
يعهذ **انقبهزح ،  –هُئخ انطبقخ انذرَخ / قىيً نجذىس وركُىنىجُب الاشعبع انًزكش ان*

جبيعخ  –كهُخ انعهىو *** جبيعخ انقبهزح ،  -قسى ثُىنىجُب الاوراو –الاوراو انقىيً 

قسى عهى  –جبيعخ انقبهزح   –كهُخ انعهىو ****قسى عهى انذُىاٌ ،  –انًُصىرح 

 انقبهزح  ، -انذُىاٌ
 جبيعخ انفزخ نُجُب   –كُىنىجُب انطجُخ كهُخ انز*****  

  
سرجت يرٍ أسرجبة  نكىَر انسزغبٌ يٍ أهى الأيرزاض يرٍ انطرت انذرذَش  يزض         

وسزغبٌ انكجذ ثبلأخض يٍ أهى انسزغبَبد . انًىد يٍ كم يٍ انجلاد انًزقذيخ وانُبيُخ

ُزرزوس اَزشبرا دُش أَ  َُشرب يرٍ انزعرزض نًسرججبد عرذح يرٍ أهًهرب انزعرزض نًربدح انُ
 . دخبٌ انًصبَع وانسجبئز عهً وج  انخصىص يٍأيٍُ انًىجىدح 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8692214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8692214
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نهررذا وجررت دراسررخ ررر صُز ثعررط انًضجطرربد وارجهررذ الأثذرربس وانذراسرربد  نررً          

 .نهربانًىاد انطجُعُخ انُجبرُخ انًصذر نزخصهب وسهىنخ رذاونهب وعذو وجىد آصبر جبَجُرخ 

ًرىاد ررذاولا يرٍ الأثذربس وَهرذح انجذرش وكبٌ يىل انصىَب وانذجخ انسىداء يٍ أكضرز ان
انذبنٍ  نً انذراسرخ انًقبرَرخ ثبسرزخذاو انًُكزوسركىة انعربدٌ واونكززوَرٍ ثرٍُ انذجرخ 

انسررىداء ويررىل انصررىَب انررذٌ رررى اسررزخذايهى عهررً انفئررزاٌ انجُعرربء انًعزظررخ نًرربدح 
 3اوح يٍ انُُززوس أيٍُ انًذذصخ لأوراو انكجذ وكبَذ انًعبنجخ عهً يززاد يزسبوَخ رزز

 (21، 9، 6، 3) شهز  21 نً 

وثعذ انفذض انًجهزي وجذ أٌ كلا انًبدرٍُ نهًب ر صُز يعربل يرٍ انشرهز انزبسرع          
وانضرربٍَ عشررز أصجزررذ انذراسررخ أٌ يررىل انصررىَب نرر  انزرر صُز انىقرربئٍ الأيعررم والأوظررخ 

 . ثبنًقبرَخ نذجخ انجزكخ
      

 

 
 

 


