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ABSTRACT
Introduction: Ceftriaxone is a broad-spectrum cephalosporin with a hepatotoxic effect. Nigella sativa (Ns) has potent 
antioxidant effects, so it has a promising medicinal application.
Aim: To study the possible protective role of Nigella Sativa Extracted Oil against the Hepato-toxic Effect of Ceftriaxone in 
adult male albino rat.
Materials and Methods: Thirty two adult male albino rats had been divided into four groups with 8 rats allocated in each 
group: Group 1 (control group), Group 2 (Ns oil administrated): received Nigella sativa (NS) oil 2 ml/kg by gastric tube daily 
for 4 weeks, Group 3 (ceftriaxone treated): received ceftriaxone (360 mg/kg) (I.P) daily for 4 weeks and Group 4 (Ns oil and 
ceftriaxone treated group). At the last day of the experiment, the liver specimens of each animal were dissected carefully and 
were processed for light-microscopic examination.
Results: Ceftriaxone treated group revealed elevated level of liver enzymes that were relatively lower in ceftriaxone and 
Ns oil group. Histological examination of the liver of ceftriaxone treated group showed dilated congested central vein and 
sinusoids with hydropic degeneration of hepatocytes, while portal triad revealed dilated congested portal vein and dilated bile 
ducts surrounded by inflammatory cells. Additionally, abundant deposition of collagen was detected and increased expression 
of TNFα immune staining within hepatocytes and in lining of sinusoids. All these histological alterations were less marked in 
group (4) which received NS oil in combination with ceftriaxone.
Conclusion: Ns oil has a protective effect against liver injury resulted from ceftriaxone injection due to its antioxidant activities.
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INTRODUCTION                                                                 

One of the broad-spectrum cephalosporin is 
Ceftriaxone. It has effective action against both gram- 
negative and positive bacteria[1]. It has prolonged half-
life, so it can be prescribed as a single daily dose[2]. The 
liver is often known as the “great chemical factory” of the 
body, where the body depends on it to synthesize, store 
and release many important proteins, nutrients, chemicals 
and to clear toxin from the body. Moreover, the liver is 
thought to be the metabolic transformation center of drugs 
and other toxins entering from the GIT. Ceftriaxone results 
in partial damage of hepatocytes which lead to transient 
elevation of some parameters as Alanine aminotransferase 
(ALT), Aspartate aminotransferase (AST), total bilirubin, 
moreover, transient lowering of albumin and High-
density lipoprotein (HDL) concentrations[3]. Liver toxicity 
resulted from ceftriaxone starts to appear after 10 days 
from administration[4,5]. Nigella sativa Linn is one of 
the Ranunculaceae family and considered as a herbal 
plant. The seeds of that plant (black seed), are widely 

used to protect body against different diseases in the 
Middle and Far East. That plant has potent antioxidant 
effects, so it has a promising medicinal applications[6,7]. 
Nigella sativa extracted oil has different antioxidant 
compounds as, thymoquinone (TQ), thymol, and 
dithymoquinone[8,9]. The black seed, NS, contains about 
30% of fixed oil. The oil extracts of NS and its major active 
ingredient, thymoquinone (TQ) have a lot of beneficial 
biological actions, as antioxidant activity[10,11] and anti-
inflammatory[10], and hepatoprotective roles[12]. Expanded 
information about the histopathological and biochemical 
changes of liver on administration of ceftriaxone can be of 
benefits to clinicians and their patients. The current work 
has been intended to assess the beneficial role of Nigella 
sativa extracted oil in prevention of hepatic alterations 
which could be precipitated by ceftriaxone in adult male 
albino rats.
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MATERIALS AND METHODS                                                                 

2.1. Material
2.1.1. Drugs

•	 Ceftriaxone had been purchased from Novartis 
Pharma Company (Cairo, Egypt) and was liquefied in 
distilled water just prior to administration. Each vial 
contained 500mg and then dissolved in 5ml distilled water.

•	 NsL oil: was obtained from Isis Company (Egypt).

2.1.2. Animals
Thirty - two adult male albino rats (180–200 g) were 

got from animal house of Zagazig University. Rats were 
housed in a temperature (22-24 ºC) and humidity (50± 5%) 
controlled room in which 12 h light/dark cycles were kept 
for one week before the beginning of the experiment. A 
standard diet and tap water were provided ad libitum. All 
rats were under human care in accordance to the guidelines 
of Zagazig University Ethical Committee of (ZU-IACUC).

2.1.3. Experimental design
The animals were randomly distributed as following: 

Group 1 (control group): included 8 animals divided 
into: 

Subgroup (a) as a negative control (4 rats), they were 
kept without injection.  

Subgroup (b) as a positive control (4 rats) each animal 
was given 0.7 ml of distilled water (vehicle for ceftriaxone) 
by intraperitoneal injection (I.P) daily for 4 weeks. 

Group 2 (Ns oil administrated): included 8 animals, 
each animal received NsL oil 2 ml/kg BW by gastric tube 
daily for 4 weeks. The animals were fasted 2 hours before 
NsL oil administration[13]. 

Group 3 (ceftriaxone treated): included 8 animals, 
each animal received ceftriaxone

(360 mg/kg) (I.P) daily for 4 weeks (0.5-0.7 ml for each 
animal)[14]. 

Group 4 (NsL oil and ceftriaxone treated group): 
included 8 animals, each rat received combined oral doses 
of NsL oil 2 ml/kg and ceftriaxone (360 mg/kg) (I.P) for 
4 weeks.

By the last day of planned duration of the experiment, 
each animal was anesthetized by intraperitoneal injection 
of 60 mg/kg sodium thiopental[15,16], and Laparotomy had 
been performed, and the liver specimens were obtained 
carefully and were prepared for light-microscopic 
examination. 

2.2. Methods

2.2.1. Biochemical study

Liver enzymes in animals' sera (AST and ALT) were 
considered as biochemical parameters for hepatic injury. 

Blood samples were immediately collected, at the end of 
experiment, from rat tail vein and collected blood was 
incubated at 37°C until it clotted. Centrifugation was 
performed at 2000 rpm to obtain separated serum and 
detect Alanine aminotransferase (ALT) and Aspartate 
aminotransferase (AST) level according to[17].

2.2.2 Histological study
Hepatic specimens had been preserved in 10% neutral 

buffered formalin as a fixator and processed then embedded 
in paraffin. Sections of 5 μm thickness had been put on 
slides, deparaffinized in xylene, and then stained with: 

Hematoxylin and eosin (H&E) and Mallory’s 
trichrome (MT) stain according to[18]. Each slide was 
examined by light microscopy (LeicaICC50W) at the 
imaging Unit of the Anatomy Department. 

Immunostaining for tumor necrosis factor alpha 
(TNFα).

TNFα (Tumor Necrosis Factor alpha) gene encodes a 
multifunctional pro inflammatory cytokine. It is mostly 
produced by macrophages and involved in the regulation 
of many biological processes as, cell proliferation, 
differentiation, apoptosis, lipid metabolism, and 
coagulation. Immunohistochemistry (IHC) was performed 
by using TNF-alpha IHC Antibody (polyclonal, Abbiotec, 
San Diego, CA, USA) diluted at 1:80 in phosphate- 
buffered saline (PBS). The primary antibody was diluted 
in phosphate- buffered saline with a dilution of 1:50. The 
sections were incubated with the primary antibody overnight 
at + 4°C. Enough Biotinylated secondary antibodies were 
applied to cover specimen then the binding of the primary 
antibody was noticed by using a commercial avidinbiotin-
peroxidase detection system (DAKO, Carpenteria, 
USA). PBS was used instead of primary antibody to act 
as a negative control. Human mammary cancer sections 
were used as a positive control for (TNF α). After that, 
the slides were stained with diaminobenzene (DAB) as 
the chromogen and counter stained with hematoxylin 
then slide dehydrated in 95% ethanol, cleared in xylene 
then cover slips were mounted using two drops of DPX 
mounting medium[19].

2.2.3. Morphometric analysis 

For morphometrical analysis, eight rats were utilized 
per group by using image analyzer (the Image J software 
plugin) in Anatomy department – Zagazig University as 
follow:

H&E-stained slides of liver specimen of different groups 
were analyzed to calculate the area percentage of hydropic 
degeneration of liver cells scattered in microscopic images 
captured at 400× in non-overlapped field. Mean value for 
each section was assigned. Each section was scored to 
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estimate the degree of degenration as follows: 0 meant no 
hydropic degeneration, 1 meant < 25%, 2 meant hydropic 
degeneration percent was between 25% and 50%, and                   
3 for > 50%[20].

Sections stained with Mallory trichrome were 
morphometrically analyzed for area percent of collagen 
in non-overlapping microscopic areas under 400 high 
power fields. A mean of 15 readings was calculated from 
5 subsequent sections from slides of each animal in each 
group.

TNFα immunohistochemical stained slides of each 
group were analyzed to estimate the area percentage of 
positive immune reaction for TNFα which was done after 
image splitting and was calculated at the objective lens      
of 40x.

2.2.4. Statistical Analysis:

The collected data were represented as mean± standard 
error (SE) for quantitative variables and analyzed statistically 
by using program of SPSS (SPSS Inc. Chicago, IL, USA). 
The results of all examined groups were compared by One-
way Analysis of Variance (ANOVA) followed by LSD 
test to compare statistical differences between the groups.                                                                                                        
P value ≤ 0.05 is considered statistically significant.

RESULTS                                                                     

There was no mortality in rats of different groups

3.1. Biochemical results (ALT and AST serum level):

Measuring level of bo/th ALT and AST in serum 
of different groups showed non-significant difference 
between control group and NsL administrated group. In 
contrast, there was significant increase in their levels in 
serum of ceftriaxone treated group. Additionally, the group 
which treated with NsL oil in combination with ceftriaxone 
showed significant increase in their levels but significantly 
less than ceftriaxone treated group (Table.1. Fig.1A, 1B).

3.2. Gross observation

The liver of ceftriaxone treated group appeared pale 
brown and soft in consistency versus liver of other groups.

3.3. Histopathological results

3.3.1. H&E

Control group

Examination of H&E stained sections in liver of 
both control subgroups and NsL administrated group 
showed nonstructural difference. Their examination of 
them revealed that hepatic section is formed of cords of 
hepatocytes radiating around central vein. Hepatocytes had 

acidophilic cytoplasm and vesicular nucleus. Thin blood 
sinusoids radiated between them. Portal tract showed 
portal vein with thin wall and bile duct with cuboidal cell 
lining also were detected (Fig. 2A & 2B).

Control 3 (Ceftriaxone treated)

Hepatic sections of group 3 revealed alteration of 
hepatic architecture around dilated congested central vein 
and dilated congested sinusoids in between hepatocytes. 
Most of liver cells around both central vein and portal 
vein represented hydropic degeneration of the cytoplasm 
which appeared as foamy and vacuolated cytoplasm. Some 
hepatocytes had darkly stained nuclei and others exhibited 
vesicular nuclei. The portal area revealed markedly dilated 
congested portal vein and dilated bile ducts surrounded by 
inflammatory cells (Fig. 3A & 3B).

Control 4 (Nigella+ ceftriaxone)

Examination of H&E stained sections in liver of NsL 
administrated in combination with ceftriaxone group 
showed preservation of normal structure of liver mostly. 
Hepatocytes had acidophilic cytoplasm and vesicular 
nucleus but some exhibited vacuolated cytoplasm and 
darkly stained nuclei. Thin blood sinusoids radiated 
between them. Portal tract with thin walled portal vein, bile 
duct with cuboidal cell lining and few inflammatory cells 
also were detected (Fig.4A & 4B).

3.3.2. Mallory trichrome staining

Liver sections stained with Mallory trichrome of both 
control and NsL administrated groups showed minimal 
deposition of collagen fibers within portal area (Fig.5A) 
and around central vein (Fig.6A). However, collagen fibers 
were abundant within portal area of ceftriaxone treated 
group (Fig.5B) and around dilated central vein (Fig.6B) 
of same group. Collagen fibers were moderately deposited 
within portal area (Fig.5C) and around central vein 
(Fig.6C) in group administrated NsL oil in combination 
with ceftriaxone.

3.3.3. TNFα immunstaining

Liver sections of both control and NsL administrated 
groups showed minimal expression of TNF α in hepatocytes 
and within sinusoids (Fig.7A) while ceftriaxone treated 
group showed marked expression of TNF α within 
hepatocytes cytoplasm and in cytoplasm of lining cells 
of sinusoids which appeared dark brown (Fig.7B). The 
expression decreased markedly within hepatocytes and in 
lining of sinusoids of liver of group administrated NsL oil 
in combination with ceftriaxone (Fig.7C).



69

Role of NS on Hepatotoxic Effect of Ceftriaxone. Mohammed 

Table.1: Serum level of ALT and AST U/L of different groups

Group 4 (NS oil and ceftriaxone 
treated group)Group 3 (ceftriaxone treated)Group 2 (Ns administrated)Group1(control)Parameter Mean±SE

28.63±0.1916 P < 0.05a,b&c35.98±0.2462 P < 0.05a&b25.15±0.2027 NSa24.75±0.1783ALT U/L
63.98±0.1887 P < 0.05a,b&c91.46±0.3803 P < 0.05a&b51.20±0.2228 NSa51.50±0.3185AST U/L

NS = non-significant (P > 0.05), P < 0.05 =statistically significant, a = versus group1, b = versus group 2, and C = versus group 3

Fig.1.A.Serum level of ALT (U\L) in different groups Fig.1.B: Serum level of AST (U\L) in different groups

Gro
up 1

Gro
up 2

Gro
up 3

Gro
up 4

0

20

40

60

80

100

Group 2
Group 3

Group 1

Group 4

AS
T 

Le
ve

l (
U

/L
)

3.4.Morphometric results

Scoring of hydropic degeneration area percent that 
affected the hepatocytes showed high scoring in group 
treated with ceftriaxone which was significantly higher 
than all other groups. On the other hand, on administration 
of NsL in combination with ceftriaxone, scoring 
decreased significantly but still higher than control groups                                                           
(Table.2. Fig.8). 

Results of morphometric analysis showed highly 
significant increase of both area percent of collagen and 
TNFα immune staining in ceftriaxone treated group in 
comparison with control group. However, both area 
percent decreased significantly on administration of NsL 
oil in combination with ceftriaxone. Moreover, there was 
no significant difference between control group and NsL 
oil administrated group (Table.3. Fig. 9A & B).
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Fig. 2: A photomicrograph of a liver section of adult male rat of control group (2A) is showing portal area containing thin walled portal vein 
(PV) and bile duct (Bd) lined with cuboidal cells, (2B) is showing central vein (CV) with polygonal hepatocytes have acidophilic cytoplasm 
(thin arrow) and vesicular nucleus (curved arrow). Thin blood sinusoids (arrow head) radiating between hepatocytes cords and their lining 
endothelium are seen. Binucleated cells are also seen (thick arrow).                                                                                                 (H & E x 400).
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Fig.3: Photomicrographs of a liver section of adult male rat  of group III, (3A) shows dilated congested portal vein (Pv), dilated bile duct 
(Bd) and surrounded by inflammatory cells (zigzag arrow). (3B) shows dilated central vein (CV). Hepatocytes exhibit vacuolated and foamy 
cytoplasm (thin arrow). Some have vesicular nuclei (curved arrow), others with dark stained nucleus (green curved arrow). Sinusoids appear 
dilated and congested (arrow head)                                                                                                                                                    (H&E X400).

Fig.4: Photomicrographs of a liver section of adult male rat  of group IV, (4A) portal area shows thin walled portal vein (Pv), bile duct 
(Bd) and surrounded by few inflammatory cells (zigzag arrow). (4B) shows dilated central vein (CV). Some hepatocytes exhibit acidophilic 
cytoplasm (thin arrow) and others exhibit vacuolated and foamy cytoplasm (thin green arrow). Some have vesicular nucleus (curved arrow), 
others with dark stained nucleus (green curved arrow). Sinusoids appear thin walled (arrow head). Binucleated cells are seen (thick arrow)                                                                                                                                           
                                                                                                                                                                                                               (H&E X400).
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Fig.5: Aphotomicrograph of a liver section of adult male rat, (5A) control group shows minimal amount of collagen fibers (green tailed arrow) 
around bile duct (Bd) and portal vein (Pv). (5B) ceftriaxone treated group shows marked deposition of collagen fibers (green tailed arrow) 
around portal vein (Pv) and bile ducts (Bd). (5C) NS oil in combination with ceftriaxone treated group shows moderate deposition of collagen 
fibers (green tailed arrow) around portal vein (Pv) and bile ducts (Bd).                                                                      (Mallory trichrome X 400).

Fig.6: Aphotomicrograph of a liver section of adult male rat, (6A) control group shows minimal amount of collagen fibers (green tailed 
arrow) around central vein (CV). (6B) ceftriaxone treated group shows marked deposition of collagen fibers (green tailed arrow) around 
dilated central vein (CV). (6C) NS oil in combination with ceftriaxone treated group shows moderate deposition of collagen fibers                                                    
(green tailed arrow) around central vein (CV).                                                                                                             (Mallory trichrome X 400).
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Fig.7: A photomicrograph of liver sections of adult male rat stained with TNF α immunostaining; (7A) group I shows minimal expression of 
TNF α in hepatocytes and within sinusoids. (7B) group III shows bile duct (Bd) and portal vein (Pv) with marked expression of TNF α within 
hepatocytes and in lining of sinusoids (tailed arrow). (7C) group IV shows portal vein (Pv) and bile duct (Bd) with moderate expression of 
TNF α within hepatocytes and in lining of sinusoids (tailed arrow).                                                                        (TNFα immunstaining X400).

Table. 2: Score of hydropic degeneration of hepatocytes in different groups

Group 4 (NS oil and 
ceftriaxone  treated group)

Group3 (ceftriaxone 
treated)

Group 2 (Ns 
administrated)Group 1  (control)Parameter 

Mean ± SE

1.750±0.2500 P<0.001a,b&c2.875±0.1250 P < 0.001a&b0.8750±0.2266 NSa0.5000±0.1890
Hydropic 
degeneration 
score

Hydropic degeneration score was considered (0) for no changes, (1) for less than 25% affected cells, (2) for changes between 25% and 50%, 
and (3)for more than 50%. NS = non-significant (P > 0.05), P < 0.05 =statistically significant, a = versus group1, b = versus group 2, and           
C = versus group 3.
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Fig.8: Score of hydropic degeneration of hepatocytes in different group
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Group 4 (NS oil and 
ceftriaxone treated group)Group3 (ceftriaxone treated)Group 2 (Ns 

administrated)
Group 1 
(control)

Parameter 
Mean ± SE

20.27±0.2387 P<0.001a ,b&c27.23±0.8331 P<0.001a&b720±0.1784 NSa8.101±0.1173Area percent 
of collagen%

33.56±0.3248 P<0.001a,b&c67.98±3.926 P < 0.001a&b8.259±0.1316 NSa7.530±0.1548Area percent 
of TNFα

Table. 3: Area percent of collagen and TNFα immune staining in different groups

NS = non-significant (P > 0.05), P < 0.001 =statistically highly significant,  a = versus group1, b = versus group 2, and C = versus group 3.

Fig.9A: Area percent of collagen in different group
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DISCUSSION                                                                      

Ceftriaxone is a well-known broad-spectrum antibiotic 
of third generation cephalosporin antibiotics[21]. Many 
evidences indicate that it can result in increase of the 
hepatic enzymes and hepatic insult as side effects[3]. Liver 
is believed to be the essential target for many toxicants as 
it has great effect in detoxification, transformation, and 
elemination of xenobiotics[22].

In this study, elevations of ALT and AST serum 
activities were detected in rats treated with ceftriaxone than 
control groups. Johnkennedy et al[23] considered that AST 
and ALT were the most sensitive indicators in the diagnosis 
of liver injury. Results of El Sayed et al[3] are in same line 
of this study results. However, administration of NsL. Oil 
in combination with ceftriaxone resulted in decrease of 
ALT and AST activities. Hamza, and Al-Harbi[24] reported 
decrease of elevated liver enzymes in Ns oil administrated 
group in combination with paracetamol.‏ Accordaningly, 
Elkhateeb et al[25] mentioned that NsL.oil could protect 
liver against insult caused by tramadol by controlling 
the activities of the ultra-structures of hepatocytes, and 
standardizing the levels of liver enzymes. 

In the current study, there was alteration of hepatic 
structure around dilated congested central vein and dilated 
congested sinusoids in between hepatocytes. Abdelhalim, 
& Jarrarloudy[26] reported that most of liver cells showed 
cytoplasmic hydropic degeneration appeared as foamy and 
vacuolated cytoplasm Swelling of hepatocytes could occur 
as a result of alterations of membranes function which in 
turn lead to excess inflow of water and Na+ associated with 
leakage of lysosomal hydrolytic enzymes that resulted in 
cytoplasmic degeneration. The vacuolated cytoplasm of 
the hepatocytes of rats treated with GNPs could refer to 
acute and subacute liver insult. Moreover, Izunya et al[27] 
put explanation of existence of vacuolated cytoplasm in 
cardiac cells by the generation of superoxide anions in 
response to oxidative stress that caused peroxidation of 
lipid. Accumulation of those products led to breakdown of 
some organelles and disturbance of membrane permeability. 
Additionally, oxidative stress led to consumption of 
adenosine triphosphate (ATP) and stoppage of the Na- K 
pump which resulted in cellular edema. 

Present study demonstrated some hepatocytes had darkly 
stained nuclei and other liver cells had vesicular nuclei and 
foamy vacuolated cytoplasm. These findings supported by 
scoring to hydropic degenrations of hepatocytes which was 
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significantly higher on treatment of ceftriaxone than all 
other groups. The portal area revealed that portal vein had 
dilated congested wall and dilated bile ducts surrounded by 
inflammatory cells. These findings are in consistence with 
Alhumaidha et al[14] who found nearly complete lobular 
degeneration, on treatment with ceftriaxone, appeared as 
hydropic degeneration of liver cells and pyknosis of their 
nuclei. Additionally,[28] reported that liver biopsy of animals 
treated with ceftriaxone demonstrated mixed inflammatory 
infiltrate in the lobule with mild central venulitis. Liver 
injury and liver inflammation resulted in release of 
cytokines by hepatic cells themselves, such as TNF-α and 
reactive oxygen species (ROS). These mediators could 
cause plasma membrane peroxidation and cell death due 
to necrosis or apoptosis[29,30]. Hepatic stellate cells (HSCs) 
were activated and become associated with the acquisition 
of pro-fibro genic and pro-inflammatory functions[31] 

These pathological findings were less in group 
administrated Nsl in combination with ceftriaxone. In 
accordance, Alsemeh et al[20] reported improvement in 
liver changes on administration of nigella in concomitant 
with GA3. 

Present work detected normal distribution of collagen 
in control group sections that were stained with Mallory 
trichrome. These results are in consistence with the results 
of Alshawsh et al[32]. However, abundant deposition of 
collagen in liver sections of Ceftriaxone treated rats. These 
findings indicated the occurrence of fibrosis in hepatic 
tissue and confirmed by morphometric results of area 
percent of collagen as it was significantly higher than that 
of control one. This fibrosis of the liver had been explained 
by Bauer and Schuppan[33], as they mentioned that the 
fibrosis was started by liver cell injury, which resulted in 
stimulation of Kupffer cells and followed by production 
of cytokines and growth factors. These factors stimulated 
stellate cells that in turn transformed into myofibroblast-
like cells which deposit great amounts of connective tissue 
components. Moreover, administration of Ns oil decreased 
the percentage of collagen in liver sections of group 4 rats. 
In accordance, Saricicek et al[34] reported liver sections 
of rats received Ns oil in their diet showed less fibrosis 
than other rats in their experiment in the same line, Wilson 
et al.,[35] detected decrease in liver and lung fibrosis and 
inflammation on administration of thymoquinone, the 
active component of nigella seeds.

TNF-α is mostly released by macrophages in 
inflammatory tissues and has been involved in angiogenesis 
during inflammation, wound repair, and growth of 
tumors[36]. Liver sections that stained with TNFα immune 
staining revealed marked expression in group treated with 
ceftriaxone. The expression was highly significant than all 
other groups as it confirmed by morphometric analysis. 
These results were inconsistence with[37] whose results 
detected high expression of TNFα found in hepatocytes and 

in liver sinusoids cells (macrophages and endothelial cells) 
in specimen of chronic hepatic disease. Proinflammatory 
TNF-α was released under effect of tissue injury by large 
number of infiltrating monocytes that secreted TNF-α[38]. 
TNFα expression was significantly less in rats which 
administrated NsL in combination with ceftriaxone 
treatment than rats treated with ceftriaxone only. These 
findings supported by Norouzi et al.,[39]who reported that 
heart muscle of rats treated with LPS showed  less TNFα 
expression on administration of NsL. 

Additionally, Hammam et al.,[37] reported that 
ceftriaxone induced oxidative stress in liver as detected 
by decrease GSH and increased of MDA levels. Oxidative 
stress is one of causes that responsible for the production 
of proinflammatory cytokines as TNF-α, interleukins 6 
(IL-6) and 8 (IL-8), and   adiponectin. These cytokines 
are produced by lymphocytes and Kupffer cells under 
effect of free radical-mediated mechanisms as they altered 
permeability of mitochondrial membrane and inhibited the 
respiratory chain[40,41,42,43]

In the present work, adjuvant use of NsL. oil with 
ceftriaxone improved histopathological findings markedly. 
Develi et al[44] reported that Ns oil intake resulted in 
improvement of histopathological alterations in liver tissue 
caused by ethanol administration. These results agreed 
with those of Barakat et al[45], who reported that intake 
of of NsL.oil decreased the serum levels of liver and 
kidney injury markers. Additionally, Salem, and Altayeb,                                                                                                       
(2017)[13] reported ameliorated effect of Ns oil on 
degenerative changes induced in liver by cisplatin 
treatment, when it administrated in combination with 
cisplatin treatment, as there was significant improvement 
in the biochemical alterations regarding ALT that is more 
specific for liver. Same findings were detected by Gani 
and John[46] as they suggested the possibility of Ns oil to 
protect hepatocytes and so decrease the leakage of liver 
enzymes. Moreover, El-kott et al.,[47] reported that Ns oil 
treated group showed nearly normal hepatic sections with 
normal hepatocytes. Lipid peroxidation was claimed to 
induce destruction and damage to cell membranes which 
in turn resulted in alteration in membrane permeability and 
fluidity and promote protein degradation in mice[48]. Gökce            
et al.[49] reported that both the NS oil and TQ inhibit lipid 
peroxidation in liposomes. Additionally, NsL.oil caused 
reduction of lipid peroxidation in liver and kidney cells 
and resulted in elevation of hepatic and kidney antioxidant 
enzyme content. Khozoie et al,[50] demonstrated that NsL 
could keep the catalase activity, glutathione peroxidase, 
and glutathione-S-transferase. Additionally, it could inhibit 
microsomal lipid peroxidation.

CONCLUSION                                                                      

The obtained results of the current work revealed 
that NsL.oil has a partial protective role against hepatic 
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injury that resulted from ceftriaxone injection due to its 
antioxidant activities. Further, clinical researches are 
needed to confirm this role.
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الملخص العربى

الدور المفيد للزيت المستخلص من النيجيلا ساتيفا على التأثير السام للسيفترياكسون على الكبد  في 
ذكور الجرذان البالغه )دراسة نسيجية ونسيجية مناعيه – كيميائية(

هبه اسامه محمد

قسم التشريح الادمي والاجنه ، كلية الطب البشري،جامعة الزقازيق

المقدمة: سيفترياكسون هو السيفالوسبورين واسع المدى له تأثير سام على الكبد. نيجيلا ساتيفا لها تأثيرات مضادة للأكسدة قوية 
، لذلك لها تطبيق طبي واعد.

الهدف من العمل: دراسة الدور الوقائي المحتمل لزيت نايجيلا ساتيفا للتاثير السمي للسيفترياكسون على الكبد في الجرذ الذكري 
البالغ.

المواد والطرق: تم تقسيم اثنين وثلاثين من ذكور الجرذان البيضاء البالغة إلى أربع مجموعات مع تخصيص 8 فئران في كل 
مجموعة: المجموعة 1 )المجموعة الضابطة( تم تقسيمها الى مجموعتين فرعيتين )ا( لم تتلقى اي علاج ،)ب( والتي تم حقنها 

بيرتونيا بمحلول ملح مل 0.7
المجموعه 2 )مجموعة المعالجه بالنيجيلا( تم اعطاء جرذان هذه المجموعه 2 مل من زيت النيجيلا عن انبوبه معويه.

المجموعه 3 )المعالجه بالسيفترياكسون( تم حقن هذه المجموعه ب عقار السيفترياكسون بريتونيا لمدة اربع اسابيع يوميا بجرعه 
360مج/كج.

المجموعه 4 )المعالجه بالنيجيلا مع السيفترياكسون(.
في اليوم الاخير من التجربه تم اخذ عينات دم لقياس انزيمات الكبد و اخذ عينات الكبد بعنايه وتم معالجتها لفحصها بالميكرسكوب 

الضوئي.
النتائج: كشفت نتائج المجموعه المعالجه بالسيفترياكسون عن ارتفاع في انزيمات الكبد ولكنها اقل ارتفاعا في المجموعه التي 
تناولت النيجيلا مع السيفترياكسون.كما وجد في الفحص النسيجي اتساع  واحتقان في الوريد الرئيسي والجيوب الدمويه ووجود 
تنكس مائي للخلايا الكبديه كما اوضح الثالوث البابي وجود اتساع واحتقان في الوريد البابي ووجود اتساع في القنوات الصفراويه 
ومحاطه بالخلايا الالتهابيه.بالاضافه الى ذلك تم اكتشاف ترسب وفير لالياف الكولاجين وزيادة التعبير الكيميائي المناعي في 

الخلايا الكبديه والجيوب الدمويه.كل هذه التغيرات كانت اقل حده في المجموعه التي تلقت النيجيلا مع السيفترياكسون.
المضاده  يرجع لانشطته  وهذا  السيفترياكسون  الناتجه عن حقن  الكبد  اصابة  وقائي ضد  تاثير  له  النيجيلا  ان زيت  الخلاصه: 

للاكسده.


