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ABSTRACT
Introduction: Cisplatin has a potent anti-tumor action and it has been associated with several toxic side effects. Nigella 
sativa (NS) oil has an antioxidant and protective effects against side effects of many drugs.
Aim: This study aimed to investigate the effects of cisplatin on the liver of rats and the protective effect of NS oil both 
histologically (LM and EM) and biochemically (serum ALT & AST).
Material and methods: Thirty five adult male rats were used in this study and were divided into 4 groups; group I: as a 
control group, 10 rats were used and divided equally to negative and positive controls, group II: (5 rats) received NS oil 
2 ml/kg body weight (BW) by gastric tube daily for 10 days. The group III: (10 rats) received cisplatin 1.5 mg/kg BW 
intraperitonial (i.p.) daily for 7 days and group IV: (10 rats) received cisplatin 1.5 mg/kg BW (i.p.) daily for 7 days and 
NS oil 2 ml/kg BW by gastric tube daily for 10 days starting 3 days before cisplatin administration. Twenty four hours 
after the end of experiment, blood samples and liver specimens were obtained from animals in all groups and prepared 
for examinations.
Results: The results revealed that group II was nearly as group I. Group III revealed by LM cytoplasmic vacuolation, 
pyknotic nuclei and aggregation of inflammatory cells in some portal tracts and surrounding central veins. By EM, 
hepatocytes revealed some pyknotic nuclei and degenerated mitochondria. Some area of the cytoplasm showed rarefaction 
and vacuoles. Also there was a significant increase in both ALT & AST levels. Group IV revealed amelioration of these 
changes. 
Conclusion: NS oil ameliorates the hepatotoxic effects of cisplatin.
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INTRODUCTION                                                                 

Cisplatin is one of the most frequently used anti-
neoplastic agents. Cisplatin has major antitumor activity 
in a broad range of solid tumors, including lung cancer, 
esophageal and gastric cancer, cholangiocarcinoma, head 
and neck cancer, and genitourinary cancers, particularly 
testicular, ovarian, and bladder cancer[1]. It may act 
similarly to the alkylating agents. It kills malignant cells 
in all stages of the cell cycle and hinders DNA synthesis 
and functions through binding DNA via the formation 
of interstrand and intrastrand cross-links[2]. Cisplatin 
treatment has been associated with several toxic side 
effects, including myelosuppression, nephrotoxicity, 
oral mucositis, ototoxicity, peripheral neuropathy, severe 
nausea, severe vomiting, thromboembolism and tumor 
lysis syndrome[3]. 

The usage of cisplatin has been accompanied by many 
side effects but the most dangerous one is nephrotoxicity, 
which limits its clinical use. Also, it can cause hepatotoxic 
effect which is less common[4]. However, there is little 
information about the exact mechanism regarding its 
hepatotoxic effect[5].

The black seed, NS, has been shown to contain 
more than 30% of fixed oil. The NS oil extracts and its 
major active ingredient, thymoquinone (TQ) have many 
beneficial biological activities such as antioxidant for 
many free radicles[6,7] and anti-inflammatory effects[6, 8].

The  extracts  of the  black seeds  have  many  other  therapeutic 
properties such as bronchodilatation, immunomodilative[9], 
antibacterial[10], anti-Schistosomal effect[11] hypotensive[12], 
antidiabetic[13], hepatoprotective[14,15], gastroprotective[16], 
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antihistaminic, antioxidative[17] anticancer properties[18] 
and neuroprotective[19]. TQ has been shown to attenuate 
cisplatin nephrotoxicity[20], tetrachloride hepatotoxicity[21] 
and rheumatoid arthritis[22].

As NS oil and its active component TQ, has been 
proposed to prevent many toxic effects on the cells 
and tissues. Therefore, this study aimed to investigate 
hepatotoxicity of cisplatin and the possible protective effect 
of NS oil on cisplatin-induced hepatotoxicity by evaluating 
histological changes, by both LM and EM. In addition, 
biochemical analysis of some sensitive liver function 
tests (serum ALT and AST) were performed to verify the 
correlation between histological and biochemical changes.

PATIENTS AND METHODS                                      

Animals: 

The present study was carried out on 35 normal adult 
male albino rats, aged 3 -4 months and their body weight 
ranged between 200 and 230 gms. They were obtained 
from the animal house of  Moshtohor Faculty of Veterinary 
Medicine, Benha University and acclimatized to the 
laboratory conditions. They were housed in plastic cages 
with mesh wire covers under the prevailing atmospheric 
conditions and were given food and water ad libitum. The 
rats were sacrificed according to the Ethics Committee 
Recommendations of Benha University.

Drugs:

Cisplatin: is produced by Oncotec Pharma Produktion 
GmbH, Am Pharmapark, Germany. The tradetional name 
is Mylan, it is produced in vials containing 10 ml or 25 ml 
and its concentration is 1 mg/ml.

NS oil: is produced by Isis company (Egypt).

The animals were divided as follow:

Group I control group:  included 10 animals                       
divided into:

Subgroup IA as a negative control (5 rats), they were 
left without intervention. Subgroup IB as a positive control 
(5 rats) each animal was given 0.5 ml of 0.9% normal 
saline (vehicle for cisplatin) intraperitoneal (i.p.) daily  for 
7 days.

Group II: included 5 animals, each animal was given 
NS oil 2 ml/kg BW by gastric tube daily for 10 days. The 
animals were fasted 2 hours before NS oil administration[23]. 

Group III: included 10 animals, each animal  received  
cisplatin 1.5mg/kg BW (i.p.) daily for 7 days [24].

Group IV: included 10 animals, each animal received 
cisplatin 1.5mg/kg BW (i.p.) daily for 7 days and NS oil 
2 ml/kg BW by gastric tube daily for 10 days starting 3 
days before cisplatin administration. Twenty four hours 
after the end of experiment, animals in all groups were 
anaesthetized by ether inhalation, then dissected and blood 
samples were obtained from the left ventricle by canula, 
then animals were perfused by saline (0.9%) then perfused 
by 2.5 % glutaraldehyde for fixation[25].

A) Histological study:

Liver specimens of each animal were collected from 
right lobe and divided into two parts. The first part was fixed 
in 10% formal saline, dehydrated, cleared and embedded in 
paraffin wax. Sections of 5 µm thick were cut and stained 
with haematoxylin and eosin (H&E) for light microscope 
(LM) studies[26]. The second part was proceded for electron 
microscopic (EM) examination as follow: Four to five 
small pieces were taken from the liver of each rat and 
were fixed in glutaraldehyde and osmium tetroxide. The 
fixed parts were dehydrated and embedded in Epon 812. 
Semithin sections, 1 µm thick were cut and stained with 
toluidine blue and examined by LM to choose the selected 
areas for proper orientation. Ultrathin sections were stained 
by uranyl acetate and lead citrate[27]. The EM study was 
performed with a Jeol JEM-100 SX electron microscope in 
EM Unit, Faculty of Medicine, Tanta University.

B) Biochemical study:

Three ml of blood samples were obtained from the left 
ventricle of each rat. The collected blood samples were 
incubated at 37°C until blood clotted and then centrifuged 
to separate the serum to be used for estimation of the 
following biochemical values: 

1- Alanine aminotransferase (ALT). 

2- Aspartate aminotransferase (AST).

Estimation was done spectrophotometrically using 
the reagents of commercial kits of Biosystem products 
and laboratory reagents Co. (Spain) in Clinical Pathology 
Department, Faculty of Medicine, Tanta University. 

Statistical evaluation of the biochemical results was 
performed by using SPSS software (version 20; SPSS Inc., 
Chicago, Illinois, USA). Values were expressed as mean 
±SD. Differences were assessed using Student’s t-test. 
Values of P less than 0.05 were considered statistically 
significant.
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RESULTS                                                                                

A) Histological study:

Group I&II:

Histological examination of the liver in rats of groups 
I and II showed nearly the same structures. 

Light microscopic examination revealed the normal 
architecture of classical hepatic lobules. They showed 
central veins and plates of liver cells radiating from 
them. The liver plates were separated from each other by 
irregular blood sinusoids. The liver cells were polyhedral 
in shape with acidophilic cytoplasm and large rounded 
vesicular nuclei (Fig. 1). At the periphery of hepatic 
lobule portal tracts were present, each tract contained 
branches of portal vein, hepatic artery and bile duct                                                                                        
(Fig. 2). 

Electron microscopic examination showed the 
normal ultrastructure. The hepatocytes contained 
rounded euchromatic nuclei with nuclear membranes 
and nucleoli. The cytoplasm was rich in cell organelles 
as mitochondria, rough endoplasmic reticulum and 
lysosomes (Fig. 3). Between adjacent hepatocytes, bile 
canaliculi were present with microvilli project inside the 
lumen and junctional complexes sealed off these spaces 
from the remaining extracellular space (Fig. 4).

Group III: 

LM examination of this group revealed focal affection 
of hepatic tissue. Some hepatocytes showed vacuolated 
cytoplasm and small dark nuclei. Inflammatory cells 
were present surrounding the central veins and at the 
portal areas (Figs. 5 and 6). 

EM examination of the liver sections revealed 
heterochromatic nuclei with irregular nuclear membranes 
(Figs. 7 and 11). Some nuclei appeared pyknotic with 
dilated nuclear envelop (Figs 8 and 9). Some sections 
showed electron dense mitochondria with indistinct 
cristae (Fig. 7). Other sections showed moderate 

electron dense mitochondria with disorganized cristae 
or even complete disappearance of cristae (cristolysis)                                                   
(Figs. 8- 10). Many autolysosome can be encountered 
in some sections (Figs. 7 and 10). While other sections 
showed plenty of lipid droplets (Fig. 11). In addition, 
some areas of the cytoplasm showed rarefaction                                                   
(Figs. 9 and 10).

Group IV:

LM examination of liver sections of this group 
revealed that most of the sections showed a histological 
picture nearly comparable to the control.  Some sections 
showed dilatation of blood sinusoids (Fig. 12). Some 
hepatocytes appeared vacuolated with pyknotic nuclei 
(Figs. 12 and 13). Few inflammatory cells were noticed 
at the portal areas (Fig. 13). 

EM examination of liver sections revealed that 
a histological picture of most of the hepatocytes 
comparable to that of the control group. Hepatocytes have 
euchromatic nuclei with regular nuclear membranes. 
The cytoplasm was studded with rough endoplasmic 
reticulum, mitochondria, and some lysosomes. There 
were also abundant glycogen granules and few lipid 
droplets (Fig. 14).

B) Biochemical study:

Control group showed serum level of ALT (40± 3.5) 
IU/L and AST (41 ±2.8) IU/L

Animals received (NS) oil had mild insignificant 
increase in ALT (42 ± 4) IU/L and AST (45 ± 2.3) IU/L 
as compared to control rats (p > 0.05).

Animals received cisplatin showed a highly 
significant increase in ALT (77 ± 4.1) IU/L and AST    
(112 ± 4.6) IU/L as compared to control rats (p < 0.001).

Animals received cisplatin and NS oil showed an 
insignificant increase in ALT (45 ± 2.8) IU/L (p > 0.05) 
and significant increase in AST (68 ± 4.1) IU/L (p<0.05) 
as compared to control rats (Table 1 and Histogram 1). 
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AST (IU/L)ALT (IU/L)Groups

41± 2.840 ± 3.5X ± SDGroup I
(Control)

45 ± 2.342 ± 4X ± SD

Group II
(Nigella saliva)

1.31.1t

> 0.05> 0.05P

NonNonSig.

112 ± 4.677 ± 4.1X ± SD

Group III
(Cisplatin)

7.15.2t

< 0.001< 0.001P

HighlyHighlySig.

68 ± 4.145 ± 2.8X ± SD

Group IV
(Cisplatin & Nigella saliva)

4.71.8t

< 0.05> 0.05P

significantNonSig.

X = Mean values. 
SD = Standard Deviation. 
Sig. = Significance.

Histogram 1: Showing the mean of ALT and AST (IU/L) in 
groups I, II, III and IV.

Fig. 1: A photomicrograph of section in the liver of a rat of 
control group showing blood sinusoids (↑) lined by endothelial 
cells (arrow head) intervening with hepatic cords of hepatocytes 
(H), surrounding a central vein (CV).     
      (H & E  x 400)

Table 1: The serum level of ALT & AST in groups I, II, III and IV.
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Fig. 2: A photomicrograph of a section in the liver of a control 
rat showing a portal tract with branches of hepatic artery (↑), 
portal vein (V) and bile duct (B) surrounded by connective tissue           
(arrow head).     (H & E  x 400)  

Fig. 3: An electron micrograph of a section in the liver of a control 
rat showing hepatocyte. The nucleus (N) is rounded in shape with 
nuclear membrane, nucleolus (arrow head) and chromatin. The 
cytoplasm is rich in cell organelles as mitochondria (bent arrows) 
rough endoplasmic reticulum (RER) and lysosomes (↑).   
               (x 11700)

Fig. 4: An electron micrograph of a section in the liver of a control 
rat showing two adjacent hepatocytes. Notice bile canaliculus 
(arrow head) containing microvilli in its lumen, junctional 
complexes (↑) and mitochondria (bent arrows).               (x 17500)

Fig. 5: A photomicrograph of a section in a liver of a rat given 
cisplatin for one week showing dilated congested central 
vein (CV). Some hepatocytes show vacuolated cytoplasm                            
(arrow heads) and pyknotic nuclei (↑). Inflammatory cells (bent 
arrow) are present at one side of the central vein.   (H & E x 400)

Fig. 6: A photomicrograph of a section in the liver of a rat given 
cisplatin for one week showing inflammatory cells in the portal 
area (bent arrow), branches of portal vein (PV), hepatic artery 
(thick arrow) and bile duct (B). Hepatocytes show cytolpasmic 
vacuolation (↑) and small dark nuclei (arrow heads).    
                      (H & E x 400)

Fig. 7: An electron micrograph of a section in the liver of a rat 
given cisplatin showing the nucleus (N) with irregular nuclear 
membrane (arrow head), membranous autolysosome (↑), 
lysosome (L) and electron dense mitochondria (bent arrow).                      
              (x 11700) 
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Fig. 8: An electron micrograph of a section in the liver of a rat 
given cisplatin showing a pyknotic nucleus (N) with dilated 
nuclear envelop (↑), numerous mitochondria (bent arrow). Some 
mitochondria show disorganized cristae (thick arrow) and other 
show cristolysis (arrow head).            (x 11700)

Fig. 9: An electron micrograph of the previous figure with 
a larger magnification showing a pyknotic nucleus (N) with 
dilated irregular nuclear envelop (↑), mitochondrion (M), some 
mitochondria showing cristolysis (arrow heads) and some areas 
of the cytoplasm show rarefaction (R).     
             (x 29200)

Fig. 10: An electron micrograph of a section in the liver of a 
rat given cisplatin showing complete (thick arrow) and partial 
(↑) degenerated mitochondria with cristolysis, mitochondrion 
with a partial loss of membranes (arrow head), mitochondrion 
with cavities (bent arrow), secondary lysosome (SL) and rarified 
cytoplasm (R).            (x 46800)

Fig. 11: An electron micrograph of a section in the liver of a 
rat given cisplatin showing nucleus (N) with irregular nuclear 
membrane, nucleolus (n), RER, mitochondria (bent arrow) and 
lipid droplets (↑).                            (x 11700)

Fig. 12: A photomicrograph of a section in the liver of a rat of 
group IV showing dilated blood sinusoids (↑) intervening with 
cords of hepatocytes (H) surrounding a central vein (CV). Some 
hepatocytes show vacuolations (arrow head).        (H&E X x 400)

Fig. 13: A photomicrograph of a section in the liver of a rat of 
group IV showing few inflammatory cell infiltrate in the portal 
tract (↑), some hepatocytes show vacuolated cytoplasm (bent 
arrow), pyknotic nuclei (arrow heads). Notice branches of portal 
vein (V), bile duct (BD) and hepatic artery (A).    
        (H&E X x 400). cytoplasm (R)
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Fig. 14: An electron micrograph of a section in the liver of a 
rat of group IV showing two adjacent hepatocytes. The nucleus 
(N) is rounded in shape with regular nuclear membrane. The 
cell membrane (↑↑) surrounds cytoplasm which is rich in cell 
organelles as mitochondria (bent arrow) rough endoplasmic 
reticulum (RER) and lysosomes (↑). Lipid droplets (L) and 
glycogen particles (G) are present.          (x 11700) 

DISCUSSION                                                                  

The results of the present study demonstrated that 
the animals taken NS oil (Group II) showed nearly the 
same results as the control group indicating its safety 
use. Also daily NS oil treatment of rats markedly 
improved the cisplatin-induced liver dysfunction 
and hepatotoxicity as confirmed by microscopic 
examination and biochemical assay.

Cisplatin is one of the most active cytotoxic 
agents in the treatment of cancer. In spite of its 
clinical usefulness, there are many occasions in 
which it is difficult to continue the administration of 
the drug due to its nephrotoxicity and neurotoxicity. 
Other less frequent toxic effects, as hepatotoxicity, 
which is generally observed after administration 
of high doses of cisplatin, can also alter the clinical 
situation of patients[28, 29]. In the present study, cisplatin 
injection produced damage in the liver, as assessed 
microscopically and by biochemical study.

The LM hepatic changes in cisplatin-received 
animals showed vacuolation vacoulation of cytoplasm, 
some pyknotic nuclei and aggregation of inflammatory 
cells at portal tracts and beside central veins. These 
findings are in accordance with other investigarors[30].

EM examination of cisplatin-received animals 
(Group III) revealed some pyknotic nuclei, secondary 
lysosomes, and degenerated mitochondria with 
cristolysis. Some area of the cytoplasm showed 
rarefaction, lipid droplets and vacuoles. Other 
investigators found some of these changes [30- 32].

Also there was elevation of liver function tests 
in the form of highly significant increase of serum 
ALT and AST which reflected hepatic dysfunction 
in this group and this is in accordance with other 
authors[28]. The aminotransferases (transaminases) are 
sensitive indicators of liver cell injury and are most 
helpful in recognizing acute hepatocellular diseases 
such as hepatitis. These transaminases are present 
in hepatocytes and leak into the blood with liver 
cell damage. Aspartate aminotransferase is mostly 
a mitochondrial enzyme (80%) and is also present 
in muscle, heart, brain and kidney. High levels of 
transaminases are seen in hepatic necrosis, myocardial 
infarction, muscle injury and congestive heart failure. 
Alanine aminotransferase is a cytosol enzyme, more 
specific to the liver so that a rise only happens with 
liver disease[33].

Hepatoxicity of cisplatin has been attributed to 
oxidative damage due to the generation of reactive 
oxygen species (ROS)[34]. It was shown that lipid 
peroxidation and depletion of glutathione (GSH) occurs 
following cisplatin treatment in the liver tissue[35]. GSH 
is an important part of the non-enzymatic antioxidant 
system, and it was known to play an important role 
in the elimination of cisplatin[1]. Therefore, decreased 
GSH level could also be a direct contributing factor in 
cisplatin-induced lipid peroxidation.

Alteration of enzymatic part of antioxidant defense 
systems in the liver was also reported in cisplatin 
hepatotoxicity. Cisplatin can inhibit superoxide 
dismutase, catalase and glutathione peroxidase 
activities and increase malondialdehide (MDA) 
level in the liver of rat[29,36]. These reports suggested 
that cisplatin could induce oxidative stress and 
decreased antioxidant defense mechanism leading 
to lipid peroxidation in the liver. So, EM findings in 
group III can be attributed to cisplatin-induced lipid 
peroxidation.

The focal increase of inflammatory cells around 
some central veins and at portal tracts can be 
attributedmay be due to elimination of the degenerated 
and & necrotic hepatocytes and protection of other 
hepatocytes. Some authors stated that inflammation 
is a protective response intended to eliminate the 
initial cause of cell injury as well as the necrotic 
cells and tissues resulting from the original insult. 
It accomplishes its protective mission by diluting, 
destroying or otherwise neutralizing harmful agents, 
thus allowing tissue repair to take place[37]. 

In the present work, the results demonstrated that 
treatment with NS oil ameliorated the degenerative 
changes in liver tissue. A significant improvement in 
the biochemical changes was noticed regarding ALT 
enzyme which is more specific for the liver, while 
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AST enzyme (which is less specific for liver) was still 
elevated above the normal level.

Gökce et al.[38] reported that both the NS oil and 
TQ inhibit lipid peroxidation in liposomes. Lipid 
peroxidation prohibits the function of membrane 
bound enzymes and receptors[39]. In addition, NS oil 
has antioxidant, free radical scavenger features, anti-
inflammatory and antiapoptotic properties[38]. The 
antioxidant action of NS or TQ may also explain 
the protective effect of these agents against various 
cardiotoxic drugs[40]. 

The previous authors[40] stated that NS oil reversed 
the rise of MDA levels to a large extent. This gives 
the explanation why NS oil prevented the lipid 
peroxidation due to the cyclosporine A (CsA)-
induced cardiotoxic effect in rats. Also, the increment 
in the protein carbonyl content, a marker of cellular 
protein oxidation, was suppressed in the CsA and 
NS oil treated rats compared to the CsA-treated rats, 
and this confirms the antioxidant effect of NS oil in 
amelioration of cardiotoxicity. 

Mahmood et al.[41] stated that the aqueous extract 
of NS seeds exhibited an inhibitory effect on nitric 
oxide production by murine macrophages. Many 
studies have revealed that the modulation of the 
balance between nitric oxide (NO) production and 
lipid peroxidation products might play a major role in 
the increase of drug-induced cytotoxic effect[42,43]. It 
has been postulated that the disturbance of the balance 
between nitric oxide, superoxide concentration and 
the consequent formation of peroxinitrite may play a 
potential role in drug cytotoxic effect[44,45]. 

The protective effect of NS oil obtained in this 
study is in accordance with other previous studies,[46] 
who stated that (NS) is a potent antioxidant capable 
of scavenging hydroxy, peroxy and 1,1-diphenyl-2-
picrylhydrazyl free radicals and thus inhibited radical-
mediated lipid peroxidation. Also, other authors[47] 

postulated that the neuroprotective effects of NS and 
especially TQ are attributed to its direct and indirect 
antioxidant actions. 

However, it was stated that NS oil administration 
has a protective effect against the carbon tetracholoride-
mediated suppression of hepatic cytochrome P450 
enzymes and this beneficial protective effect was 
partly due to the down-regulation of NO production 
and up-regulation of the interleukin-10 which has anti-
inflammatory action[48,49].

Other investigators found that TQ protects liver 
from injury via different mechanisms including 
increase the total thiol content and glutathione level, 
increasing the activity of quinone reductase, catalase, 

superoxide dismutase and glutathione transferase, 
inhibition of necrosis factor-κB activity, inhibition 
of iron-dependent lipid peroxidation, radical 
scavengering, and inhibition of both lipoxygenase 
and cyclooxygenase. They postulated that, this finding 
makes TQ a promising prophylactic agent against 
chemical carcinogenesis and toxicity[50]. Moreover, it 
was suggested that TQ inhibits tumor angiogenesis 
and tumor growth, it could be used as a potential drug 
candidate for cancer therapy[51].

CONCLUSION                                                            

The current study confirmed the hepatotoxicity  effect 
of the therapeutic dose of cisplatin (histologically and 
biochemically) which could be ameliorated by NS oil. So, 
it is better to cancer- patient treated treatment by cisplatin 
should be accompanied to take with a suitable dose of 
NS oil for its protective effect in one hand and anti-tumor 
effect in the other hand.
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الملخص العربى

دراسة بالمجهر الضوئي واإللكتروني علي التأثير الوقائي المحتمل لزيت حبة البركة على التسمم 
الكبدي الناتج عن السسبالتين في الجرذان البيضاء 

ميسرة محمود سالم1 وزينب محمد الطيب2

1قسم األنسجة وبيولوجيا الخلية - كلية الطب - جامعة بنها - بنها - مصر

2قسم األنسجة وبيولوجيا الخلية - كلية الطب - جامعة حلوان - حلوان - مصر

المقدمة: السسبالتين له فاعلية كبيرة ضد أنواع مختلفة من األمراض السرطانية ويصاحب العالج العديد من األعراض الجانبية. 
وزيت حبة البركة له تأثير مضاد لألكسدة وتأثير وقائي ضد األعراض الجانبية للكثير من العقاقير.

الهدف: بحث تأثيرالسسبالتين على كبد الجرذان وكذلك التأثير الوقائي لزيت حبة البركة من خالل الدراسة النسيجية بالمجهر 
الضوئي واإللكتروني والدراسة الكيميائية وذلك بقياس مستوى إنزيم األالنين أمينوترانسفيراز واألسبرتات أمينوترانسفيراز بالدم.
مواد وطرق البحث: استخدم لهذه الدراسة 35 جرذا ذكرا بالغا، قسمت إلى أربع مجموعات، المجموعة األولى ضابطة واشتملت 
على 10 جرذان وقد قسمت بالتساوى إلى مجموعة  فرعية ضابطة سالبة، ومجموعة فرعية ضابطة إيجابية ، والمجموعة الثانية 
(خمسة جرذان) وقد تم إعطاؤها زيت حبة البركة بجرعة قدرها 2 ملليلتر / كيلو جرام من وزن الجسم باألنبوب المعدى لمدة 
عشرة أيام، وأما المجموعة الثالثة (عشرة جرذان) فقد تم إعطاؤها 1.5 ملليجرام / كيلوجرام بالحقن داخل التجويف البريتوني 
لمدة سبعة أيام، وأما المجموعة الرابعة (عشرة جرذان) فقد تم حقنها بعقار السسبالتين بجرعة قدرها 1.5 ملليجرام/كيلوجرام 
لمدة سبعة أيام وزيت حبة البركة بجرعة قدرها 2 ملليلتر / كيلوجرام باألنبوب المعدى لمدة عشرة أيام تبدأ قبل إعطاء عقار 
السسبالتين بثالثة أيام. وبعد 24 ساعة من التجربة تم أخذ عينات الدم وعينات من الكبد من جميع المجموعات وجهزت للفحص 

بالمجهر الضوئي واإللكتروني.
النتائج: وأظهرت النتائج أن المجموعة الثانية كانت نتائجها تقريبا مماثلة من المجموعة الضابطة، وأظهرت المجموعة الثالثة 
الحزم  اإللتهابية في بعض  الخاليا  السيتوبالزم، وأنوية منكمشة داكنة، وتجمعات من  بالمجهر الضوئى تجاويف في  بالفحص 
البوابية وبجانب األوردة المركزية. وأظهر الفحص بالمجهر اإللكترونى بعض األنوية  المنكمشة الداكنة، وتدهورللميتوكوندريا 
وبعض المناطق فى السيتوبالزم، مع ظهور تجاويف، وكذا ارتفاع ذو داللة إحصائية في مستوى اإلنزيمات الكبدية. وأظهرت 

المجموعة الرابعة تحسنا في التغيرات النسيجية ومستوى اإلنزيمات التي حدثت في المجموعة الثالثة.
الخالصة: زيت حبة البركة يحسن التأثير الكبدى السام للسسبالتين.


