International Journal of Pharmacology and Toxicology, 8 (1) (2020) 96-106

E

International Journal of Pharmacology and Toxicology

Website: www.sciencepubco.com/index.php/IIPT

Pharmacelogyand Toxelogy
SPC Researchpaper I

Amelorative effect of olive oil against hepatorenal
toxicity of cefotaxime in albino rats

Ashraf A. A. Elkomy *, Mossad G. E. El Sayed ?, Faten I. Elsayed 3, Ahmed A. Abd El Atey *

! Professor and Head of Pharmacology, Department, Faculty of Veterinary Medicine, Benha University, Egypt
2 Professor of Pharmacology, Faculty of Veterinary Medicine, Benha University, Egypt
3 Lecturer of Pharmacology, Faculty of Veterinary Medicine, Benha University, Egypt
4Vet Officer, Ministry of Defense, Egypt
*Corresponding author E-mail: omarjo75@gmail.com

Abstract

Due to great hazard effects of antibiotic the following study aimed to investigate the adverse effect of cefotaxime in biochemical, oxida-
tive status and histological examination of Liver and kidney tissue as well as the protective effect of olive oil. Twenty four male Wister
albino rats were randomly divided into main four groups including: - G (1): Served as control group and it includes six rats, they were
administrated 0.5ml of saline orally for 14 consecutive days. G (2): it includes six rats, they were administered 5ml/kg olive oil orally for
14 consecutive days. G (3): it includes six rats, they were administrated 90mg/kg body weight/twice daily of cefotaxime intramuscular
for 14 consecutive days. G (4): it includes six rats, they were administered 5ml/kg olive oil orally concurrently with 90mg/kg body
weight/twice daily of cefotaxime. Results revealed that cefotaxime induced significant increases in liver and kidney function parameters
including AST, ALT, ALP. creatinine, and urea as well as decrease in albumin and total protein level. Moreover, marked an increase in
malondialdehyde (MDA) and decreases in glutathione (GSH) and catalase (CAT) levels. that indicate oxidative stress levels expression
in the hepatic and renal tissues following cefotaxime administration. On the beneficial side oral administration of olive oil at the dose
5mi/kg for 14 days significantly mitigate theses toxic effects. So it is concluded that olive oil has great hepatorenal antioxidant effect.

Keywords: Cefotaxime; Olive Qil; Liver; Kidney.

1. Introduction

Cephalosporins are semisynthetic antibiotics derived from cephalosporin C, a natural antibiotic produced by the mould Cephalosporium
acremonium. They are structurally and pharmacologically related to the penicillins. Like the penicillins, cephalosporins have a beta-
lactam ring structure that interferes with synthesis of the bacterial cell wall and so are bactericidal. They are grouped into “generations”
based on their spectrum of antimicrobial activity. Each generation has a broader spectrum of activity than the one before (Sweetman
2009). The third-generation cephalosporins have extended potency against gram negative bacteria but are generally less active against
susceptible staphylococci (Kathleen 2004).Third Generation Parenteral Cephalosporins are distinguished by their high antibacterial activ-
ity and their broad resistance to beta-lactamases; they have particularly good activity against most Enterobacteriaceae Exceptions include
Enterobacter and Serratia, Streptococci are highly susceptible, staphyloccci moderately susceptible, and enterococci are resistant .They
include Cefmenoxime, Cefotaxime,Cefovecin, Ceftizoxime, Ceftriaxone, Ceftiofur, and Latamoxef (Giguére et al. 2013).

Cefotaxime is a third-generation cephalosporin antibiotic with a broad spectrum of activity against Gram-positive and Gram-negative
aerobic and anaerobic bacteria. It is generally more active against Gram-negative bacteria than the first and second generation cephalo-
sporins. Cefotaxime is highly stable in the presence of beta-lactamases produced by certain Gram-negative and Gram-positive bacteria
(Plosker et al. 1998). It is used in the treatment of infections due to susceptible organisms, especially serious and life threatening infec-
tion including: brain abscess, endocarditis, gonorrhea, intensive care, Lyme disease, meningitis, peritonitis, pneumonia, septicemia, pre-
operative prophylaxis and typhoid fever (Vanzanten et al.2007, Sweetman 2009).The most common adverse effects associated with cefo-
taxime and other cephalosporins are hypersensitivity reaction including skin rashes, urticaria, eosinophilia, and anaphylaxis (Fujiwaki et
al. 2008). Other side effects may include diarrhea, vomiting, nausea, pseudomembranous colitis and transient elevation in liver enzymes
(O’Connor et al. 2004, Rivkin 2005).

Olive ail, is a vegetable product obtained from the mesocarp of the fruit of the olive tree by a process of cold pressing. The product of the
first pressing of the olive is the extra virgin olive oil (EVOO), which is considered the gold standard of edible oils. The EVOO composi-
tion is rich in monounsaturated fatty acids (MUFAs, 55-83%), mainly oleic acid (OA, C18: 1 n-9), followed by 4-20% of polyunsaturat-
ed fatty acids (PUFASs), and 8-14% of saturated fatty acids (SFAs). Olea europaea is well known for its antioxidant properties, hypoten-
sive, hypoglycemic and cardiovascular, nephro and hepato protective effects. It was also known for its antimicrobial activity and anti -
inflammatory properties (Bitler 2005). Olive oil consumption is associated with a lower risk of heart disease and certain cancers includ-
ing breast and colorectal cancer. There is important evidence that indicates that some of the components of EVOO, such as OA and poly-
phenols like HT, show protective effects on the liver in various experimental models, especially in cellular cultures and animal proto-
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cols(Pirozzi et al. 2016, Zhao et al. 2014). These components significantly diminish hepatic fibrogenesis (Magdaleno et al. 2017, Lee et
al. 2016), liver steatosis (Martin et al. 2010).

Thus, this study was designed to investigate whether the Olive oil could ameliorate the cefotaxime-induced oxidative, biochemical and
hematological damage in liver and kidney tissues.

2. Materials and methods

2.1. Materials
2.1.1. Chemical

Cefotaxime (claforan) was obtained as a patent preparation (sanofi company) this is an 1/V and I/M therapy .It formulated as cefotaxime
sodium, there are 250, 500. 1000 mg. It is given by intramuscular injection at dose rate of 90 mg/kg body weight/ twice daily previously
described by (Soliman 2015).

Olive was purchased from local market (Al Azhar. Cairo. Egypt). Olive oil was given by gavages at a dose of 5 ml/kg/day as described
by (Abbas et al.2015).

2.1.2. Experimental animals

Twenty four wister albino rats weighting 200-250gm were used in this investigation. They were obtained from Animal house of faculty
of veterinary medicine, benha university. They are fed on normal rodent diet and apply water ad libtum. Rats were left for week for ac-
climatization before the beginning of the experiment.

2.2. Methods
2.2.1. Experimental design

Rats were divided into 4 group: Group (1): Served as control group and it includes six rats, they were administrated 0.5m1 of saline oral-
ly for 14 consecutive days. Group (2): it includes six rats, they were administered 5ml/kg olive oil orally for 14 consecutive days. Group
(3): it includes six rats, they were administrated 90mg/kg body weight/twice daily of cefotaxime intramuscular for 14 consecutive days.
Group (4): it includes six rats, they were administrated 5ml/kg olive oil orally concurrently with 90mg/kg body weight/twice daily of
cefotaxime intramuscular for 14 consecutive days.

2.2.2. Blood samples

After the end of the period of treatment all rats are scarified and blood samples were taken. Two blood samples were taken from each rats
for both biochemical and hematological studies from median canthus of the eye. the first blood sample was collected without anticoagu-
lant for separation of clear serum for biochemical analysis. These serum samples were used for biochemical analysis to determine, serum
transaminases activities (AST and ALT), alkaline phosphatase (ALP), total protein, Albumin, blood creatinine, blood urea. the second
sample of blood was collected in the test tube mixed with sodium Citrate 3.8% as anticoagulant, the sample was shaked several times to
ensure mixing of blood with anticoagulant. These blood samples were used for haematological studies to determine erythrocytic count,
total leucocytic count, hemoglobin concentration.

2.2.3. Tissue samples

After the end of the period of treatment all rats are scarified and tissue samples were taken from liver, kidney for both biochemical study
of oxidative stress markers (MDA, CAT, GSH) and Histopathological studies.

2.2.4. Serum biochemical analysis

Serum was obtained by high speed centrifugation. Serum AST and ALT were determined colorimetrically using spectrophotometer using
specific kits (Centronic company) according to (Reitman and Frankel 1957). Serum alkaline phosphatase was determined according to
(Chariman 1983) by kits from (Centronic company). Colorimetric determination of serum creatinine was carried out using spectropho-
tometer according to (Folin 1934) using specific Kits. Serum urea concentration was determined according to( March et al. 1965) by kits
(Centronic company).

2.2.5. Evaluation of oxidative stress markers

Both kidneys and liver were taken immediately after scarification, washed in physiological saline. One kidney and half of the liver were
preserved at — 80°c until preparation of tissue homogenate which used for assessment of (MDA, CAT and GSH) levels colorimetrically.

2.2.6. Haematological studies

Total erythrocytes and leucocytes were counted using the improved neubauer chambe, as diluting fluid according to the method de-
scribed by (Natt and Herrick 1952).

2.2.7. Histopathology studied
Tissue samples were taken from the liver and kidney of rats in different groups and fixed in formalin solution 10% for twenty four hours.

The obtained tissue sections were collected on glass slides, deparaffinized and stained by hematoxylin and eosin stain for routine exami-
nation through the light microscope (Banchroft et al. 1996).
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2.3. Statistical analysis

First, all data were tested for normality and homogeneity. Then, one way analysis of variance used to determine the statistical signifi-
cance of differences among groups followed by Duncan's test as post hoc for making a multiple comparisons using the Statistical Pack-
age for Social science Software (Version 25, SPSS Inc., Chicago, IL, USA). The values were expressed as the mean + standard error of
the mean. A significant difference was used at the 0.05 probability level.

3. Results

3.1. Effect on blood biochemical parameters

Intramuscular injection of Cefotaxime showed significant increase in serum, AST, ALT, ALP, Urea, creatinine and decrease in serum
total protein, albumin compared with control group Table (1,2), figure (1,2). while it was found that Oral administration of olive oil at
(5ml/kg body weight) concurrently with cefotaxime result in significant decrease in serum, AST, ALT, ALP Urea and creatinine and
caused significant increase in total protein, albumin compared to cefotaxime treated group. This indicated that olive oil had hepatorenal
protective effect against cefotaxime toxicity.

3.2. Effect on oxidative stress biomarkers

In the present study, there were substantial increases in MDA level along with dramatic decreases in GSH and CAT in the liver and kid-
ney tissues of cefotaxime-intoxicated rats, indicating the presence of oxidative stress. while it was found that Oral administration of olive
oil at (5ml/kg body weight) concurrently with cefotaxime result in significant decrease in MDA and caused significant increase in GSH
and CAT compared to cefotaxime treated group Table (3,4), Figure (3,4).

3.3. Haematological finding

There was significant reduction in RBCs, Hb, and and significant increase in WBCs following cefotaxime administration at the dose rate
of 90 mg/kg body weight twice daily intramuscular for 14 days when compared to control group. In concurrent group (cefotaxime*olive
oil, there was significant increase in RBCs, Hb, and significant reduction in WBCs when compared to cefotaxime treated group. Table
(5). Figure (5).

3.4. Histopathological finding

Histopathological alteration in Liver of cefotaxime treated rat showed inflammatory cells infiltration with dilatation in the portal vein, as
well as periductal fibrosis with inflammatory cells infiltration surrounding the bile ducts ,There was diffuse kupffer cells proliferation in
between the hepatocytes all over the parenchyma, Focal necrosis was detected in the parenchyma , associated with focal degeneration
and necrobiotic changes in the area hepatocytes at the periphery of the lobules. On the other hand, histopathological effect of cefotaxime
on hepatic tissues was also markedly improved by co-administration of olive oil and cefotaxime Figure (6,7,8,9,10).while histopathologi-
cally, kidney of control group showing no histological alterations also this detected in group treated with olive oil while in case of cefo-
taxime treated rat, it showed that The cortical blood vessels were congested while the corticomedullary portion showed degeneration and
necrobiotic changes in the lining epithelium of the tubules. on the other hand, Histopathological effect of Cefotaxime on renal tissues was
also markedly improved by co-administration of olive oil and cefotaxime. all this illustrated in Figure (11,12,13,14)

Table 1: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days Liver Function Parameters in Cefotaxime (90mg/Kg.
B.Wt. Twice Daily) Treated Rats.(N=6)

Parameters Control Olive ail Cefotaxime Concurrent Cefotaxime + Olive oil
ALT 58.11 +3.94°¢ 56.27 +2.73°¢ 116.52 +1.16% 72.80 +1.39°

AST 72.86 +0.83¢ 71.67 £0.88¢ 162.35+11.122 106.46 + 3.20°

ALP 169.19 + 3.75°¢ 165.13 +1.62°¢ 390.50 + 13.05% 254.58 + 6.57°

Data are presented as (Mean + S.E). S.E = Standard error.
Mean values with different superscript letters in the same column are significantly different at (P<0.05).
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Fig. 1: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days Liver Function Parameters in Cefotaxime (90mg/Kg.
B. Wt. Twice Daily) Treated Rats (N=6)).
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Table 2: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days on Kidney Function Parameters in Cefotaxime
(90mg/Kg. B. Wt. Twice Daily) Treated Rats. (N=6).

Parameters Control Olive ail Cefotaxime Concurrent Cefotaxime + Olive oil
Albumin 4.81+0.48° 4.88+0.22° 2.19+0.08°¢ 3.44+0.14°

Total protein 10.97 £0.20? 10.34 £0.30? 454 +0.18¢ 7.93+0.23°

Urea 32.87+1.17° 32.23+1.77° 54,23 +3.21° 4343 +1.22°

Creatinine 0.97 £0.09° 0.94 +0.06° 1.94 £0.04° 1.31+0.06°

Data are presented as (Mean + S.E). S.E = Standard error.
Mean values with different superscript letters in the same column are significantly different at (P<0.05)
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Fig. 2: Effect of Oral Administration of Olive Qil at 5ml /Kg Body Weight for Successive 14 Days Kidney Function Parameters in Cefotaxime (90mg/Kg.
B. Wt. Twice Daily) Treated Rats (N=6)).

Table 3: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days on Hepatic Oxidative Stress Biomarker in Kidney
Levels in Cefotaxime (90mg/Kg. B. Wt. Twice Daily) Treated Rats. (N=6).

Parameters Control Olive ail Cefotaxime Concurrent Cefotaxime + Olive oil
MDA 104.85 + 3.63°¢ 103.80 £ 2.25°¢ 218.30 £ 3.14? 173.31+5.50"

CAT 6.54 +£0.262 6.12 £0.49? 2.74+0.22° 431+0.35"

GSH 353.78 + 7.50? 351.11 £5.182 196.21 £3.96° 289.91 +4.22°

Data are presented as (Mean + S.E). S.E = Standard error.
Mean values with different superscript letters in the same column are significantly different at (P<0.05).
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Fig. 3: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days on Hepatic Oxidative Stress Biomarker Level in Cefo-
taxime (90mg/Kg. B. Wt. Twice Daily) Treated Rats. (N=6).

Table 4: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days on Renal Oxidative Stress Biomarker Levels in
Cefotaxime (90mg/Kg. B. Wt. Twice Daily Treated Rats. (N=6).

Parameters Control Olive ail Cefotaxime Concurrent Cefotaxime + Olive oil
MDA 146.49 £3.19°¢ 142.96 £ 4.25°¢ 258.80 + 3.09° 180.86 + 7.46"

CAT 6.34 £0.20° 6.12 £0.23? 2.39+0.13° 3.71+0.18"

GSH 180.86 + 3.93° 177.79 £2.19° 87.47+£4.82¢ 141.05+1.83"

Data are presented as (Mean + S.E). S.E = Standard error.
Mean values with different superscript letters in the same column are significantly different at (P<0.05).
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Fig. 4: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days on Renal Oxidative Stress Biomarker Levels in Cefo-
taxime (90mg/Kg. B. Wt. Twice Daily Treated Rats. (N=6).

Table 5: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days on Hematological Parameters of Cefotaxime
(90mg/Kg. B. Wt. Twice Daily Treated Rats. (N=6)

Parameters Control Olive oil Cefotaxime Concurrent Cefotaxime + Olive oil
RBCs(10%/cmm) 6.79+0.18° 6.62+0.222 219+0.31°¢ 3.97 £0.43°

WBCs(10%cmm) 11.97 £0.24°¢ 11.90£0.21°¢ 15.30 £ 0.23? 13.32 £0.22"

HB(g/dl) 13.19+0.21° 13.12+0.18% 10.03 £0.24°¢ 11.50 +0.20°

Data are presented as (Mean + S.E). S.E = Standard error.
Mean values with different superscript letters in the same column are significantly different at (P<0.05).
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Fig. 5: Effect of Oral Administration of Olive Oil at 5ml /Kg Body Weight for Successive 14 Days on Hematological Parameters of Cefotaxime
(90mg/Kg. B. Wt. Twice Daily Treated Rats. (N=6).

"l ‘\ ;

YN e\

'.n V- » 1 1
e "(“,J

Vein and Surrounding Hepatocytes in the Parenchyma.



International Journal of Pharmacology and Toxicology 101

Ducts.

" ‘,»:»"
! .'(\_:an. s : 5 gleny

nges in the Area Hepatocytes at the

Fig. 9: Microscopical Picture of Liver of Cefotaxime Treated Group Showed Focal Dgenefation and Necrobiotic Cha
Periphery of the Lobules.



102 International Journal of Pharmacology and Toxicology

A

o AL SR g G IR A
.w\';' ./“«"i:'(!“‘.‘s.- ‘*! v,

N T ~ _" ./‘ I,'."-
X, sig !
OSOBEY
eIy el yesl

-
e e {1 A
A

~ ) o :
Fig. 11: Microscopical Picture of Kidney of Control Group Showed No Histopathological Alteration and the Normal Histological Structure of the Glo-
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Fig. 13: Microscopical Picture of Kidney of Cefotaxime Treated Group Showed the Corticomedullary
Changes in the Lining Epithelium of the Tubules.
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4. Discussion

Olive oil possesses anti-inflammatory, antiatherogenic activities and is a potent inhibitor of various reactive oxygen-generating enzymes.
The present study was designed to investigate the hepatorenal protective effect of olive oil against cefotaxime toxicity.

4.1. Effect on chemical biomarker

Intramuscular injection of cefotxime at dose rate of 90 mg/ kg body weight/twice daily for 14 days showed significant increase in serum
aspartate aminotransferase, (AST) alanine aminotransferase (ALT) and alkaline phosphatase (ALP) compared to control group. This
increase might be due to hepatocellular damage as fatty degeneration, fibrosis and impairment of liver functions causing leakage of liver
enzymes into the circulation that is normally located in cytoplasm of hepatic cells. ALT, AST. ALP are considered the better indicator of
functional efficiency of liver. They elevation may be attributed to the release of these enzymes from the cytoplasm into the blood circula-
tion after rupture of the plasma membrane and cellular damage. Serum AST, ALT and ALP are biomarkers in the diagnosis of hepatic
damage because they are released into the circulation after cellular damage. This result was in agreement with that reported by (El-
Maddawy-Zeynab and Bogzil 2015) who reported intramuscular administration of cefotaxime sodium induced a significant (P < 0.05)
increase in ALT, AST, ALP in rats.

Oral administraion of olive oil at (5 ml/ kg body weight daily for 14days) followed by intramuscular injection of cefotxime at (90 mg/ kg
body weight/twice daily for 14 days, result in significant decrease the levels of serum aspartate transaminase, alanine aminotransferase
and alkaline phosphatase when compared with cefotxime group, suggesting that Olive oil protective activity might be due its effect
against cellular leakage and loss of functional integrity of the cell membrane in hepatocyte. This result was in the same line with that
reported by(Ghorbl et al. 2015) who found the protective effect of olive oil against hepatotoxicity induced by both aluminum and
acrylamid in rats .Also agreed with data reported by( Khayyat 2016) who observed that extra virgin olive oil, when given in combination
with paracetamol, significantly decreases the activity levels of AST, ALT and ALP in the serum of treated animals. Also agreed with
data reported by (Abbas et al.2015) who found the Treatment of olive oil in combination with gentamicin reduced the serum level of
AST, ALT to that of the gentamicin treated group On the other hand, cefotxime cause significant decrease in serum total protein. The
decreased serum total protein might be due to liver fibrosis leading to reduction in the number of hepatocytes which in turn lead to defect
of protein synthesis.

Oral administration of olive oil at (5 ml/ kg body weight daily for 14days) followed by intramuscular injection of cefotxime at (90 mg/
kg body weight/twice daily for 14 days showed increase in total protein and albumin, which indicated that olive oil prevented hepato-
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renal injury and improved physiology of liver and kidney by modulating cellular metabolism and regeneration. This resulted in the same
context with that reported by( Necib et al.2014) who reported that Albumin and protein levels in mercuric chloride treated rats were de-
creased, but the co-administration of virgin olive oil with HgCI2 has produced a recovery toword the normal .

Urea, creatinine and electrolytes, were markers of kidney function(Thomas 2005) .Our finding revealed that intramuscular administration
of cefotxime at (90 mg / kg body weight /twice daily for 14 days) resulted in a significant increase in serum of creatinine, urea. The ob-
tained results were came in agreement with that obtained by(Ahmad et al. 2015) who reported the nephrotoxic effect of Amika-
cin ,cefotaxime and their combination. Rise in BUN and serum creatinine was highly significant when the amikacin was combined with
cefotaxime in comparison with control groups. This is in agreement with(Soliman 2015) who reported that Cefotaxime in doses of 90
and 180 mg/kg b. wt. twice daily for 7 days caused a significant increase in creatinine and urea concentrations in the serum of treated rats.
Oral administration of olive oil at (5 ml /kg body weight daily for 14 days) followed by intramuscular injection of cefotxime at (90 mg /
kg body weight /twice daily for 14days) resulted in a significant decrease of elevated serum creatinine and urea levels. Olive oil is con-
sidered as a renal protective substance which is used a lot years ago. This result is in the same context with that reported by (Mohammed
et al. 2014) who reported Nigella sativa and virgin olive oils improved (P<0.05) renal dysfunction as assessed by significant decreased
serum urea and creatinine concentrations of (cadmium+ olive oil) group. Also agreed with (Murtadha- Abed 2017) who reported that
Olive oil administration significantly improved (P<0.05) renal dysfunction as assessed by significant decreased serum urea and creatinine
concentrations of (ibuprofen+ olive oil) group. Also agreed with (Abbas et al.2015) who studied the protective effect of olive oil on gen-
tamicin — induced nephrotoxicity by decreasing serum urea and creatinine.

4.2. Effect on oxidative stress biomarkers

Cell contain several antioxidant to prevent and repair cell damage, (CAT enzymatic antioxidant converts H202 to water and oxygen
(weydert and Cullen 2010). GSH it is cofactor for several enzymes, it play a rule in detoxifying of hydrogen peroxide and lipid peroxi-
dase through its action on glutathione peroxidase GSH px. It protects cell against apoptosis by interacting with pro-apoptotic signal path
way (Masella et al. 2005) he imbalaree between oxidants(Reactive oxygen species ROS) and antioxidant in favor to oxidants is refered to
oxidative stress (Birben et al. 2012), oxidative stress play great rule in many diseases .

Our finding revealed that intramuscular administration of cefotxime at dose rate of 90 mg / kg body weight /twice daily for 14 days in-
duce oxidative stress in hepatic and renal tissues with evidenced by significant reduction in the CAT and GSH levels and elevation of the
MDA concentration. The elevation in MDA level was attributed to oxidative stress and free radical generation through lipid peroxidation.
Overproduction of free radicals induces an increase in lipid peroxidation (MDA) by destroying unsaturated fatty acids in the cell mem-
brane and. This was in agreement with that reported by (Abd El Fadil et al. 2016, Abd El Fadil et al. 2018) who reported that gentamicin
or cefotaxime groups evoked a significant inhibition in GSH, Cat, GPx, SOD and increase in MDA.. These results supported by the histo-
logical finding of liver, kidney and testes of cefotaxime treated group.

Intersetinally, our results indicated that administration of olive oil at dose rate of 5 ml /kg b.wt for 14 days concurrently with cefotaxime
protect renal and hepatic tissues from oxidative stress via improvement of the antioxidant status (CAT and GSH) and consequently re-
duced lipid peroxidation (MDA) concentration. these amelioration of oxidant/antioxidant status of renal and hepatic tissue by olive oil
could be attributed to direct reduction of ROS generation and release .This was in agreement with that reported by(Mohammed et al.
2014)who reported that a significant decrease (P < 0.05) in GSH concentration and a significant increase (P < 0.05) in MDA concentra-
tion, CAT and SOD activities in tissues homogenates obtained from brain and kidney in the Cadmium treated group compared to control
group. Nigella sativa and virgin olive oils groups nearly returned these values toward the normal. This was in agreement with( Moham-
madian et al. 2018) who reported that olive oil in sodium arsenate-treated mice was effective in improving the MDA, GSH, and FRAP
levels in liver tissues in comparison to the arsenate-treated mice (P < 0.05). This was in agreement with (El Bohi et al. 2020) who report-
ed mice exposed to IP injection of 5-hydroxymethylfurfural (250 mg/kg bwt) showed a significant decrease in their hepatic SOD , CAT
and GSH activities content and significantly increased in hepatic MDA compared with the control group, while exposure of mice to both
5-HMFand Extra virgin olive oil increased the activities of both hepatic SOD , CAT and GSH and decrease the activity of MDA to the
control level. On the other hand, EVOO alone significantly enhanced the activities of antioxidant enzymes to levels better than those of
the control.

4.3. Effect on haematological picture

The results obtained from present study referred that administration of cefotaxime showed a significant decrease in red blood cells (RBCs)
count, haemoglobin level (Hb), On the contrary, the level of white blood cells (WBCs) count significantly increased as compared to
normal control. This results agreed with(EI-Maddawy-Zeynab and Bogzil 2015 ) who showed that there was a significant reduction in Hb
g%, PCV%, RBCs and WBCs counts and lymphocytes percent and a significant increase in neutrophils percent in rats treated with cefo-
taxime sodium at 2nd & 4th week of experiment. This was in agreement with that reported by (Williams-Cristin et al. 2009) reported that
autoimmune haemolytic anemia was attributed to the second- and third-generation cephalosporins and that ceftriaxone induced haemolyt-
ic anemia was more fatal as it developed hemoglobinuria, hemolyzed blood specimens, and a decreased haemoglobin level.

On the beneficial side oral administration of olive oil before intramuscular injection of cefotxime, showed a significant improvement in
haematological parameters this result was in harmony with that reported by (Ognjanovic et al. 1999) who reported that significant altera-
tions of haematological values. Haematocrit values and haemoglobin concentrations were decreased (p0.01) as well as the number of red
blood cells (p0.005) after acute, intraperitoneal (i.p.) administration of cadmium. Experiments with rats receiving olive oil in pretreat-
ment show that olive oil prevents or mitigates anemia caused by cadmium. This was in agreement with that reported by (Aziz and Masad
2013) who reported that administration of vitamin C and olive oil showed a significant reduction of sodium fluoride effects which re-
versely affect the albino rat haematological parameters especially the total WBC's count with a recorded difference of 24.4 and 12.10
respectively as compared with 48.24% difference caused by the administration of sodium fluoride alone in the second group. Reduction
effect was also noticed on the other haematological parameters such as RBC count with a recorded.

4.4. Histopathological changes

The previous biochemical results were reinforced by the histopathological results. Oral administration of Olive oil at (5 ml / kg body
weight for 14 days) showed no pathological alterations on liver, Kidney tissues.
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Our results clearly showed the adverse effect in rats induced by intramuscular injection of cefotaxime for 14 days on the liver, which
appear in the form of, inflammatory cells infiltration with dilatation in the portal vein , as well as periductal fibrosis with inflammatory
cells infiltration surrounding the bile ducts, There was diffuse kupffer cells proliferation in between the hepatocytes all over the paren-
chyma , Focal necrosis was detected in the parenchyma , associated with focal degeneration and necrobiotic changes in the area hepato-
cytes at the periphery of the lobules, Kidney of cefotaxime treated rats showed that The cortical blood vessels were congested while the
corticomedullary portion showed degeneration and necrobiotic changes in the lining epithelium of the tubules .All these observed result
was in harmony with that detected by (Jazaa 2017) who observed histological changes in liver and kidney of cefotaxime treated rats that
showed vacuolar degeneration of the hepatocytes with the appearance of infiltration of the lymphocytes and necrosis of the hepatocytes.
The kidney showed inter-tubular haemorrhage with necrosis of some renal tubules.

5. Conclusion

It is concluded olive oil has an ameliorating effect which minimizes the hepato-renal toxicity induced by cefotaxime, there by suggesting
its use as a potent hepatic and renal protective agent.
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