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Cadmium (Cd) is a toxic heavy metal and an environmental pollutant. This study aimed to 
investigate the potential protective effect of Nigella sativa oil (NSO) on Cd-induced liver damage in 
adult male rats. Forty adult male albino rats were allocated into four equal groups. Group I served 
as a control. Group II received intraperitoneal injections of 2 mg/kg of cadmium chloride. Group 
III received NSO 1 ml/kg orally. Group IV were given NSO prior to Cd in the same doses and 
routes described above. All animals were treated for 8 days, and then were euthanized and their 
livers were dissected and examined histologically by light and electron microscope. Group II 
demonstrated hepatic structural injury in the form of dilated central veins with distorted walls, 
dilated congested sinusoids, pyknotic nuclei, vacuolated cytoplasm, depletion of glycogen granules 
and lipid droplets, swollen mitochondria, areas of focal hepatic necrosis and infiltration with 
inflammatory cells. Group IV showed marked improvement of the hepatic damage induced by Cd 
exposure. Groups I and III showed comparatively normal liver structure with no obvious damage. 
In conclusion, Nigella sativa oil could be used as a safe and effective plant product to mitigate 
hepatic insult associated with Cd toxicity. 

  
 
Introduction  
 

Cadmium (Cd) is a toxic heavy metal, 
and it is considered as an environmental and 
industrial pollutant. Occupational exposure to 
Cd occurs during mining activities and in 
industries such as metal plating and production 
of pigments, plastics, glass, fertilizers and 
batteries. Sources of non-occupational 
exposure to Cd include tobacco smoking, air 
pollution and consumption of Cd-contaminated 
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drinking water (Waisberg et al., 2003; Liao et 
al., 2005; Lawal and Ellis, 2010).  

Cadmium has a long half-life and 
accumulates in the biological system (Järup, 
2002), causing severe toxicity in various 
organs including kidney, bone and testis (Arita 
and Costa, 2009; Zhang et al., 2010). Several 
studies demonstrated that Cd toxicity can lead 
to hepatocellular injury and compromised liver 
function (Wen et al., 2010; Prabu et al., 2011; 
Rogalska et al., 2011). The high susceptibility 
of liver damage is explained by its ability to 
produce large amounts of metallothionein, a 
metal-binding protein with high affinity for Cd 
(Waalkes et al., 1984). The mechanisms of Cd-
induced toxicity may be related to its inhibition 
of liver metabolic enzyme systems containing 
sulfhydryl groups and/or uncoupling of 
oxidative phosphorylation in the mitochondria 
(Williams et al., 1999). This results in 
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depletion of sulfhydryls, increased lipid 
peroxidation, DNA damage and altered 
calcium homeostasis. These changes may end 
in hepatic congestion, ischemia and hypoxia 
(Kennedy et al., 2008; Ognjanovic et al., 2008; 
Bharavi et al., 2010).  

Several studies demonstrated the 
effectiveness of some antioxidants and anti-
inflammatory agents, such as zinc, curcumin 
and thymoquinone (TQ), against cadmium-
induced liver injury (Massadeh et al., 2007; 
Tarasub et al., 2012; Zafeer et al., 2012; Abd 
El-Hamid et al., 2014). Nigella sativa (NS) 
(Family Ranunculaceae) is a herbal plant 
commonly known as the black seed (Habatul-
barakah in Arabic countries). It is an annual 
flowering plant, which grows in many 
countries including the Middle East region, 
South Europe, India, Pakistan, Syria, Turkey 
and Saudi Arabia (Ahmad et al., 2013).  

The major active chemical compound of 
the Nigella Sativa Oil (NSO) is TQ, which 
have a prominent antioxidant effect. Other 
active compounds such as dithymoquinone and 
thymol are present in lesser amounts. However, 
the seeds contain isoquinoline and pyrazol 
alkaloids (Al-Jassir, 1992; Malik et al., 1995), 
besides some vitamins and minerals such as 
copper, zinc, phosphorus and carotene (Malik 
et al., 1995; Nickavar et al., 2003; Gali-
Muhtasib et al., 2006; Nehar and Rani, 2011). 
Nigella sativa exhibits a wide spectrum of 
pharmacologic activities and potential 
therapeutic uses as a diuretic, antihypertensive 
(Zaoui et al., 1999), antidiabetic, anticancer, 
immunomodulatory, analgesic, anti-
inflammatory (Al-Ghamdi, 2001), gastro-
protective, renal protective, hepatoprotective 
and antioxidant (Assayed, 2010; Boskabady et 
al., 2010; Abdel-Zaher et al., 2011; Abel-
Salam, 2012).  

Therefore, the aim of this study was to 
investigate the potential protective effect of 
NSO on Cd-induced liver damage in adult male 
albino rats. 

Material And Methods 
 
Chemicals: 
 Cadmium chloride (CdCl2 analytical 
grade) was purchased from Sigma-Aldrich (St. 
Louis, MO, USA). All other chemicals used in 
the study were of the highest purity available, 
and were obtained from local commercial 
sources. 
 
Preparation of Nigella sativa (NS) oil: 

The dried seeds of NS were purchased 
from the local market and were identified and 
authenticated in the Department of 
Pharmacognosy, Faculty of Pharmacy, Tanta 
University, Tanta, Egypt. Nigella sativa seeds 
were crushed and cold macerated in petroleum 
ether (40-60 °C) for three days. Nigella sativa 
oil (NSO) was obtained by filtration of the 
collected extract after evaporation of petroleum 
ether. Nigella sativa oil yield was 17.5 % v/w 
with reference to dried seeds. The extracted 
NSO was preserved in screw-capped dark tubes 
at −20 °C until used (Mohamadin et al., 2010). 
 
Animals: 

Forty adult male Wistar rats weighing 
240-280 g were used in this study. Animals 
were obtained from the animal house of the 
Faculty of Medicine, Tanta University, Tanta, 
Egypt. They were housed under standard 
conditions of temperature (23 ± 2 °C) and 
lighting (12 h light/dark cycles) and were 
allowed free access to food and drinking water. 
 
Experimental design: 

The study protocol was approved by the 
research ethics committee of the Faculty of 
Medicine, Tanta University. Animals were 
randomly divided into 4 equal groups (10 rats 
in each group). Group I rats served as a control 
and received 1ml of isotonic saline i.p. Rats of 
group II received 2mg/kg of CdCl2 dissolved in 
isotonic saline i.p. The administered dose of Cd 
was determined according to the absorption 
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percent of LD50 dose in rats by oral route 
(LD50 110 mg/kg CdCl2) (Bolkent et al., 2007; 
Koyuturk et al., 2007). Group III rats were 
given NSO (1ml/kg) by gastric gavage 
(Mohamadin et al., 2010). Group IV rats 
received NSO an hour prior to CdCl2 
administration via the same routes and doses as 
previously described. All animals were treated 
for 8 days. 
 
Preparation of the specimens: 

At the end of the treatment period, the 
overnight-fasted rats were anaesthetized by 
diethyl ether. Animals were then sacrificed by 
cervical dislocation, dissected and their livers 
were removed. Specimens were taken from the 
liver of each animal and divided into two 
pieces. One piece was fixed in 10% formol 
saline, paraffin-embedded, sectioned at 5 μm 
and prepared for light microscopic study 
(Olympus BX-50) using hematoxylin and eosin 
(H&E) stain (Stevens and Bancroft, 1996). The 
other one was immersed in phosphate-buffered 
gluteraldehyde solution and stained with 
toluidine blue stain for semi-thin sections or 
uranyl acetate and lead citrate stains for ultra-
structural examination using JEOL JEM 
electron microscope at 80 kilo volt (Hayat, 
1978). 

 
Results 
 
Light microscopy: 
 
1- Group-I (Control rats): 

Each hepatic lobule appears formed of 
many cords of hepatocytes radiating from a 
central vein towards the periphery of the 
lobule. The cords are separated from each other 
by blood sinusoids. Each cord is formed of one 
or two rows of adjacent hepatocytes. Portal 
tracts or triads are present at the corners of the 
lobule. Each tract contains a bile ductule, 
hepatic arteriole and portal venule. The cells 
lining the bile ductules have round and central 

nuclei. Hepatic sinusoids appear as irregular 
slit-like, tortuous spaces with very thin walls. 
Irregular shaped Kupffer cells with oval nuclei 
are seen on the luminal side of the sinusoids. 
Hepatocytes appear polygonal in shape, having 
acidophilic granular cytoplasm and rounded 
vesicular nuclei with prominent nucleoli. The 
nuclei are of variable sizes and had scattered 
chromatin granules. Some hepatocytes appear 
binucleated (Figures 1, 2 and 3). 

 
2- Group-II (CdCl2-treated rats): 

Administration of CdCl2 produced 
hepatic damage. The central veins appear 
markedly dilated with distorted walls, and 
many of the sinusoids are dilated and 
congested. Hepatocytes show small, dark, 
pyknotic nuclei, and the cytoplasm of many 
hepatocytes appears rarefied and contains many 
vacuoles. Areas of focal hepatic necrosis are 
seen. Some of these necrotic areas are 
infiltrated with many inflammatory cells 
(Figures 4, 5 and 6). 
 
3- Group-III (NSO-treated rats): 

Treatment with NSO produced no 
changes in the hepatic parenchyma. The liver 
structure of the Nigella sativa treated rats 
showed preserved normal lobular architecture 
similar to group I. 
  
4- Group-IV (rats treated with CdCl2 and 

NSO): 
The damaging effect induced by CdCl2 

appears markedly reduced by administration of 
NSO. The central veins appear normal and 
surrounded by radiating hepatic cords with 
blood sinusoids in between the cords. The 
cords are formed of rows of many normal 
hepatocytes. Most of the hepatocytes appear 
normal. However, few hepatocytes show slight 
cytoplasmic vacuolation. Some of the blood 
sinusoids are apparently slightly dilated 
(Figures 7 and 8). 
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Electron microscopy: 
 
1- Group-I (Control rats): 

Hepatocytes appear normal with central, 
large, spherical nuclei, scattered 
heterochromatin and one or two nucleoli. The 
cytoplasm has abundant rough endoplasmic 
reticulum (RER), lipid droplets, glycogen 
granules as well as many mitochondria. Each 
hepatocyte appears with three functional 
surfaces. The first is facing other parenchymal 
cells without special features. The second 
surface is facing a bile canaliculus and is 
studded with many microvilli. The third one is 
facing the perisinusoidal space of Disse and is 
also studded with microvilli. Bile canaliculi are 
seen in between the adjoining membranes of 
the hepatocytes. The canaliculi are closed 
peripherally by the occluding junctions. These 
junctions appear as barriers separating the 
canaliculi from the remaining extracellular 
space. Short, blunt microvilli are seen 
projecting from the hepatocyte plasmalemma 
into the bile canaliculi. The narrow 
perisinusoidal space is seen between the 
endothelial lining of the hepatic sinusoids and 
the hepatocytes. Many short microvilli are seen 
projecting from the membrane of hepatocytes 
into this space. The slit-like hepatic sinusoids 
are seen in between the hepatocytes and their 
lumens contain lymphocytes and RBCs. The 
walls of the sinusoids are lined by flattened 
endothelial cells and irregularly shaped Kupffer 
cells. These cells are directly related to the 
hepatocytes without intervening basement 
membrane or connective tissue. Kupffer cells 
have spherical or oval nuclei and their 
cytoplasm show a lot of endocytic vesicles. 
Their surfaces have also numerous projections. 

Endothelial cells appear as small flattened cells 
with elongated or ovoid nuclei and their 
cytoplasm contain many pinocytic vesicles 
(Figures 9, 10 and 11). 

 
2- Group-II (CdCl2-treated rats): 

Treatment of this group with CdCl2 
induced structural changes in the hepatic 
parenchyma. The cytoplasm of the hepatocytes 
shows many vacuoles together with depletion 
of its glycogen granules and lipid droplets. 
Many mitochondria appear swollen with 
damaged cristae. Many of the nuclei appear 
small, dark and pyknotic. The bile canaliculus, 
the hepatocytes plasmalemma and the 
perisinusoidal space appear normal. On the 
other hand, the blood sinusoids appear 
congested and infiltrated with eosinophilic 
granulocytes (Figures 12, 13 and 14).  

 
3- Group-III (NSO-treated rats): 

Rats treated with NSO showed no 
apparent differences in the structure of the liver 
compared with the control rats.  
 
4- Group-IV (rats treated with CdCl2 and 

NSO): 
Administration of NSO was associated 

with significant reduction in the structural 
changes induced by CdCl2. Most of the 
hepatocytes appear normal. They have large 
spherical nuclei and the cytoplasm shows 
plenty of normal mitochondria, RER, lipid 
droplets and glycogen granules. Some cells 
have few cytoplasmic vacuoles. The blood 
sinusoids and the surrounding spaces of Disse 
appear normal. Similarly, the bile canaliculi 
and the nearby plasmalemma of the 
hepatocytes appear normal (Figures 15 and 16).
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Fig. (1): A photomicrograph of a section in the liver of a control rat showing many hepatic cords (arrow) 

radiating from a central vein (CV) and separated by blood sinusoids (S) (H&E X 200). 
 

 
Fig. (2):  A photomicrograph of a section in the liver of a control rat showing many hepatic cords radiating 

towards a portal triad (PT) and separated by blood sinusoids (S). The cords are formed of one or two 
rows of hepatocytes (↑). The portal triad region contains a large venule with thin irregular wall (V), a 
much smaller arteriole (A) and three bile ductules (D) lined with cells having centrally placed, round 
nuclei (H&E X 400). 
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Fig. (3): A photomicrograph of a section in the liver of a control rat showing normal polygonal hepatocytes 

(↑) having deeply acidophilic cytoplasm and rounded vesicular nuclei with prominent nucleoli. The 
nuclei vary in size and has scattered chromatin granules. Some cells are binucleated (double arrow). 
The blood sinusoids (S) are slit-like, tortuous spaces with thin wall. Kupffer cells (K) with their oval 
nuclei are also seen (H&E X 1000). 

 

 
Fig. (4): A photomicrograph of a section in the liver of a group II rat (treated with CdCl2) showing a 

distorted and dilated central vein (CV). Many of the surrounding hepatocytes have small, dark 
pyknotic nuclei (red arrow) while others show normal large, vesicular nuclei with prominent nucleoli 
(black arrow) (H&E X 400). 
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Fig. (5): A photomicrograph of a section in the liver of a group II rat (treated with CdCl2) showing focal 

necrotic area (N) infiltrated with many inflammatory cells (↑) (H&E X 1000). 

 
 

 
Fig. (6): A photomicrograph of a section in the liver of a group II rat (treated with CdCl2) showing structural 

changes in the hepatocytes in the form of rarified and vacuolated cytoplasm (red arrow), pyknotic 
nuclei (black arrow), karyolysis of some nuclei (N) and dilated blood sinusoids (S) (H&E X 1000). 
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Fig. (7): A photomicrograph of a section in the liver of a group IV rat (treated with CdCl2 and NSO) 

showing normal hepatocytes (↑) arranged in cords radiating from a central vein (CV) and separated by 
a slightly dilated blood sinusoids (S) (H&E X 400). 

 
 

 
Fig. (8): A photomicrograph of a section in the liver of a group IV rat (treated with CdCl2 and NSO) 

showing many hepatocytes with normal acidophilic cytoplasm and spherical, vesicular nuclei (black 
arrow) with prominent nucleoli. The cytoplasm of some hepatocytes appears vacuolated (red arrow). 
The blood sinusoids (S) appear slightly dilated and lined by normal Kupffer cells (K) (H&E X 1000). 
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Fig. (9): An electron micrograph of an ultra-thin section from the liver of a control rat showing one normal 

hepatocyte. The nucleus (N) is central, large and spherical with scattered heterochromatin and two 
nucleoli (Nu). The cytoplasm contains many glycogen granules (arrow), many oval mitochondria (m), 
well-developed RER (R) and some lipid droplets (L) (EM X 2000). 

 

 
Fig. (10): An electron micrograph of an ultra-thin section from the liver of a control rat showing two of the 

three functional surfaces of two adjoining hepatocytes. The 1st surface (black arrow) is where the cell 
membranes of the two cells are in close contact. It shows no special characters. The 2nd surface is the 
one facing the bile canaliculus (B). This surface is studded with many short microvilli (red arrow) from 
the hepatocytes plasmalemma. The occluding junctions (black arrow head) close the peripheries of the 
canaliculus. Many mitochondria (m) are seen near the canaliculus (EM X 5000). 
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Fig. (11): An electron micrograph of an ultra-thin section from the liver of a control rat showing a blood 

sinusoid (S) with a perisinusoidal space of Disse (D). The surface of the hepatocyte (H) shows many 
short microvilli (red arrow head) projecting into the space of Disse. The sinusoid is lined with flat 
endothelial cell (E) and irregular Kupffer cell (K). The latter projects into the lumen of the sinusoid 
and has oval nucleus (n), many cytoplasmic vesicles (green arrows) and many short pseudopodia (blue 
arrows). Endothelial cell has elongated nucleus (N) and show many cytoplasmic vesicles (green 
arrow). The lumen of the sinusoid contains lymphocyte (L) and RBCs (EM X 2000). 

 

 
Fig. (12): An electron micrograph of an ultra-thin section from the liver of a group II rat (treated with CdCl2) 

showing hepatocytes with degenerating and swollen mitochondria (m), cytoplasmic vacuolation (V) 
and disappearance of the glycogen granules and lipid droplets (EM X 2000). 
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Fig. (13): An electron micrograph of an ultra-thin section from the liver of a group II rat (treated with CdCl2) 

showing adjoining parts from two hepatocytes (H). The cell membranes (arrows) as well as the bile 
canaliculus (B) with its microvilli (arrow heads) appear normal. The cytoplasm is vacuolated (V) and 
contains few swollen mitochondria (m) and intact RER (R) (EM X 5000). 

 
 

 
Fig. (14): An electron micrograph of an ultra-thin section from the liver of a group II rat (treated with CdCl2) 

showing an apparently congested sinusoid (S) filled with RBCs. The perisinusoidal space of Disse (D) 
appears normal and is filled with microvilli (arrow heads). The hepatocytes show cytoplasmic 
vacuolations (V), lipid and glycogen depletion, degenerated mitochondria (m) and small, dark, 
pyknotic nucleus (N) (EM X 2000). 
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Fig. (15):An electron micrograph of an ultra-thin section from the liver of a group IV rat (treated with CdCl2 

and NSO) showing one hepatocyte with its normal spherical nucleus (N), many normal mitochondria 
(m), well developed RER (R), lipid droplets (L) and glycogen granules (arrow) (EM X 2000). 

 

 
 
Fig. (16):An electron micrograph of an ultra-thin section from the liver of a group IV rat (treated with CdCl2 

and NSO) showing normal blood sinusoid (S), space of Disse (D) and bile canaliculus (B). Similarly, 
the hepatocyte cell membrane (black arrow), with its occluding junctions (black arrow head) and 
microvilli (red arrow head) appears normal. Kupffer cell (K) with its oval nucleus (n) is seen. On the 
other hand, the cytoplasm of the hepatocytes shows few vacuolations (V) (EM X 2000). 
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Discussion 
 

Cadmium is an environmental pollutant 
that was found to produce deleterious effects 
on many body organs, particularly the liver 
(Waisberg et al., 2003; Arita and Costa, 2009; 
Wen et al., 2010; Zhang et al., 2010; Prabu et 
al., 2011; Rogalska et al., 2011). The toxic 
effects of Cd are presumed to be exerted 
through uncoupling of oxidative 
phosphorylation, excessive formation of free 
radicals and lipid peroxidation leading to 
affection of cellular proteins and DNA (Stohs 
et al., 2001; Santos et al., 2005; Prabu et al., 
2007). 

In this study, rats treated with CdCl2 
demonstrated hepatic damage in the form of 
dilated central veins with distorted walls, 
dilated congested sinusoids, pyknosis of 
hepatocytes nuclei, vacuolation of the 
cytoplasm, depletion of glycogen granules and 
lipid droplets, besides areas of focal hepatic 
necrosis. Some of these necrotic areas were 
infiltrated with many inflammatory cells. 
Many mitochondria appeared swollen with 
damaged cristae. 

The rarefaction and vacuolation of the 
cytoplasm observed in the liver cells could be 
explained by the damage of lysosomal 
membrane by free radicals causing an 
increased lysosomal fragility and release of 
lysosomal hydrolases into the cystosol. 
Subsequently, uncontrolled extralysosomal 
proteolysis, enhanced autophagocytosis in the 
cells and tissue destruction occurs 
(Skrzydlewska et al., 2001). Furthermore, 
vacuoles may arise from dilated or destroyed 
cell organelles such as Golgi bodies and 
mitochondria due to ionic and osmotic 
imbalance leading to imbibition of water 
causing cellular vacuolation, which is a known 
sort of cell degeneration (El-Sayed et al., 
2002). The infiltration of necrotic areas with 
inflammatory cells could be explained by 

oxidative stress activating nuclear factor-jB 
signaling pathway, which is crucial for 
regulation of many genes involved in 
inflammatory responses, as tumour necrosis 
factor-a, inducible nitric oxide synthase, 
cyclooxygenase-2 and caspase family of 
proteases leading eventually to cell death 
(Tugcu et al., 2010; Chen et al., 2012). 

 The shoots, roots and seeds of NS 
exhibit strong antioxidant activity. The LD50 
of TQ in rats was found to be 57.5 mg/kg and 
794.3 mg/kg after i.p. injection and oral 
ingestion respectively (Zaoui et al., 2002; 
Bourgou et al., 2012). These findings suggest a 
safe therapeutic margin for NS (Al-Ali et al., 
2008). Thymoquinone was found to protect the 
liver from cyclophosphamide (Alenzi et al., 
2010), acetaminophen (Nagi et al., 2010) and 
aflatoxin B1 induced hepatotoxicity (Nili-
Ahmadabadi et al., 2011). 

The results of this study are in agreement 
with (Tarasub et al., 2012) who found that Cd 
treatment resulted in extensive degeneration of 
hepatocytes with focal necrosis, vacuolated 
cytoplasms, inflammatory cell infiltrations and 
damaged central veins. They found that 
pretreatment with antioxidants like curcumin 
and vitamin C could recover these alterations. 

In the present study, administration of 
NSO to rats ameliorated the toxic effect 
induced by CdCl2, where central veins, most 
of blood sinusoids and hepatocytes appeared 
normal. Only few hepatocytes and some blood 
sinusoids showed some changes. Comparable 
research work by Abd El-Hamid et al., (2014) 
has studied the protective effect of some 
antioxidants, including NS, against Cd-
induced hepatotoxicty. Cadmium exposure 
was associated with marked derangement of 
the liver structure. The study concluded that 
oral administration of NS in combination with 
Cd alleviated its toxic effect on the liver. 

The hepatoprotective effect of NSO 
against Cd-induced toxicity could be attributed 
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mainly to TQ through its antioxidant and anti-
inflammatory properties (Kruk et al., 2000; 
Nagi and Mansour, 2000; Badary et al., 2003). 
Studies on rodent models have effectively 
shown that TQ has played a pivotal role as an 
antioxidant and protective agent against 
chemically induced oxidative stress leading to 
hepatic injury (Mansour et al., 2001). 
Thymoquinone exerts its antioxidant effects 
through inhibition of iron-dependent lipid 
peroxidation, expression of inducible nitric 
oxide synthetase  and reduction of lipogenesis 
in the hepatocytes (Fouda et al., 2014), In 
addition, it  acts as a direct free radical 
scavenger, increases total thiol content and 
glutathione level (Badary et al., 2003; 
Mohamed et al., 2005; El-Tawil and Moussa, 
2006). Also, it enhances the activities of 
antioxidant enzymes catalase, superoxide 
dismutase and glutathione transferase (Yildiz 
et al., 2008; Sayed-Ahmed et al., 2010; Awad 
et al., 2011). 

Thymoquinone exhibits anti-
inflammatory effect by inhibition of both 
cyclooxygenase and lipoxygenase (El-Tawil 
and Moussa, 2006), inhibition of nuclear 
factor-Kβ, reduction of cytochrome c 
production (Badary et al., 2000) and inhibition 
of prostaglandin E2 formation (Mahgoub, 
2003). Inflammatory responses and activated 
neutrophils can increase myeloperoxidase 
activity in the liver tissue. Myeloperoxidase 
increases lipid peroxidation and free radicals 
formation, which could worsen the liver injury 
(Cetinkaya et al., 2006). Moreover, it induces 
cell proliferation leading to enhanced 
regeneration after tissue damage (Ince et al., 
2012). Zafeer et al. (2012) reported that 
pretreatment with TQ (10 μM) showed a 
significant protection as manifested by noticed 
attenuation of protein oxidation and 
rejuvenation of the depleted antioxidants of the 
cellular fraction prepared from liver. 

On top, NS could have a potential role in 
enhancing the elimination of Cd. Massadeh et 

al. (2007) found that NS reduced Cd levels in 
mice exposed to it by 75.5%, 83.3%, 47.0%, 
95.3%, and 100% in the liver, kidney, heart, 
spleen, and blood, respectively. Blood Cd 
concentrations were lowered to below the 
detection limit. However, the mechanism 
behind this effect is unknown. 

The results of the present study 
concluded that NSO may be used as a safe 
plant product to mitigate hepatic damage 
associated with Cd toxicity. However, further 
experimental and clinical studies are required 
to establish the exact mechanisms of its 
favorable effects and assert its clinical 
application. 
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   - جامعة طنطا و فسم الطب الشرعي والسموم- كلیة الطب– *أقسام الطب الشرعي والسموم الإكلینیكیة و التشریح
  ** جامعة المنیا- كلیة الطب

 

د و        . الكادمیوم ھو معدن ثقیل سام و ملوث للبیئة       ا الكب ددة منھ ي اعضاء متع دیدة ف یسبب الكادمیوم سمیة ش
ي    .الكلیة و العظام و الخصیتین    ذا البحث إل دف ھ ت      یھ ائي المحتمل لزی أثیر الوق ي     دراسة الت سوداء عل ة ال  الحب

ادمیوم    ن الك ئة ع د الناش ابة الكب ساویة        .اص ات مت ع مجموع ي ارب الغ ال ر ب یض ذك رذ اب ین ج سیم اربع م تق . ت
ة   ضابطة   ) I(المجموع ة ال ت المجموع ة  . كان ادمیوم      ) II(المجموع د الك ون بكلوری ل البریت ا داخ ت حقن  ٢تلق

سوداء  تلقت زی) III(كجم من وزن الجسم بینما المجموعة     /مجم د ت الحبة ال ر واح الفم  / مللیلت م ب ي   . كج الجرذان ف
نفس الجرعات و الطرق الموصوفة                  ) IV(المجموعة   ساعة ب ادمیوم ب د الك ل كلوری سوداء قب ة ال ت الحب وا زی تلق

ھ  صھا       . عالی ا و فح تخلاص اكبادھ م اس رحیم و ت ل ال ضعت للقت م خ ام ث ة أی ت لثمانی ات عومل ع الحیوان جمی
ي  IIوجد في جرذان المجموعة  .سكوب الضوئي و الالكتروني   ھیستولوجیا بالمیكرو   اصابة في البنیان الكبدي عل

ة     ي   . ھیئة  اتساع في الاوردة المركزیة الكبدیة مع تغیر في جدرانھا و اتساع و احتقان الأوعیة الجیبی بالإضافة إل
ك  تنفا    ، ذل سیتوبلازم و اس وات بال ة و فج ا الكبدی ة الخلای ظ أنوی م ملاحظة تغل رات  ت وجین و قطی ات الجلیك د حبیب

ة     ، الدھن   ا الالتھابی دي و تغلغل الخلای  IVواظھر جرذان المجموعة    . انتفاخ المیتوكوندریا و بؤر من النخر الكب
و المجموعة    Iو الحیوانات بالمجموعة  . تحسنا ملحوظا للاصابة الكبدیة الناشئة عن التعرض لكلورید الكادمیوم

III ا ا عادی حة اظھرت بنیان ابة واض دون اص د ب سبیا للكب ى أن. ن ص إل ن أن نخل ن  ویمك سوداء م ة ال ت الحب  زی
  . الممكن استخدامھ كمنتج نباتي امن و فعال لتخفیف الاصابة الكبدیة المقترنة بتسمم الكادمیوم

  


