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The drug toxicity still have interest, most of researches and pharmaceutical companies are playing an 
important roles to produce safe new drugs and developed the others by 
better understand the safety of gentamox, we used 32 a
second groups injected intramuscularly with gentamox for 3 days and five days respectively. The third 
group pretreated with vanillin orally at dose of 150 mg/kg for five days then injected intramuscularly 
with gentamox for five days. The fourth group was used as control group. All rats were sacrificed 
immediately after the end of treatment. It was found thât gentamox given for fives days had hepatorenal 
toxicity as lead to significant increased levels of AST, 
prominent pathological lesion of gentamox was dilated sinusoids filled with blood which called hepatic 
peliosis which become increased after five days of treatment.  Also kidney of gentamox trea
show hyp
pretreatment   abrogated the peliosis and hepatorenal toxicity of gentamox in albino rats.
 
 
 
 
 

 

INTRODUCTION 
 

Antibiotics are used as bactericidal compounds and used for 
treatment of animals and human diseases (Nigam 
Antibiotics are developed to treat bacterial infections 
al., 2017). Antibiotics overdoses had toxicity on animals, 
human health and environmental risk (González
 

The relative hazard of antibiotic relationship to hepatotoxicity 
is low due some cases of toxicity occur long after the drug has 
been stopped. Notably, amoxicillin clavulanate is the most 
associated with hepatotoxicity and is the most frequent cause of 
hepatic toxicity. (Robles et al., 2010) 
 

Gentamox is one of these antibiotics, it is composed of 
amoxicillin and gentamicin. Amoxicillin, a 
penicillin of the aminopenicillin group, is bactericidal against 
sensitive organisms.   Amoxicillin has adverse effects including 
gastrointestinal, renal, hematological, hepatic and 
hypersensitivity effects. Serious toxicity is unlikely following 
large doses of amoxicillin. Acute ingestion of large 
amoxicillin may cause nausea, vomiting, diarrhea and 
abdominal pain. also Yawalkar et al. (2000) reporte
amoxicillin-induced exanthema, Brabek and Kranke
were studied the history and clinical findings of the treated 
patient with amoxicillin, clarithromycin and pantoprazole for a 
gastric ulcer positive for Helicobacter pylori  and Agnew and 
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ABSTRACT 

The drug toxicity still have interest, most of researches and pharmaceutical companies are playing an 
important roles to produce safe new drugs and developed the others by 
better understand the safety of gentamox, we used 32 albino rats divided into 4 groups. The first and 
second groups injected intramuscularly with gentamox for 3 days and five days respectively. The third 
group pretreated with vanillin orally at dose of 150 mg/kg for five days then injected intramuscularly 

h gentamox for five days. The fourth group was used as control group. All rats were sacrificed 
immediately after the end of treatment. It was found thât gentamox given for fives days had hepatorenal 
toxicity as lead to significant increased levels of AST, ALT, uric acid, creatinine and BUN
prominent pathological lesion of gentamox was dilated sinusoids filled with blood which called hepatic 
peliosis which become increased after five days of treatment.  Also kidney of gentamox trea
show hyperemia of both cortex and glomeruli as well as seen in liver peliosis.  Notably, vanillin 
pretreatment   abrogated the peliosis and hepatorenal toxicity of gentamox in albino rats.

Antibiotics are used as bactericidal compounds and used for 
treatment of animals and human diseases (Nigam et al., 2014). 

to treat bacterial infections (Dickey et 
doses had toxicity on animals, 

González-Pleiter ). 

The relative hazard of antibiotic relationship to hepatotoxicity 
is low due some cases of toxicity occur long after the drug has 
been stopped. Notably, amoxicillin clavulanate is the most 

with hepatotoxicity and is the most frequent cause of 

Gentamox is one of these antibiotics, it is composed of 
and gentamicin. Amoxicillin, a semisynthetic 

bactericidal against 
Amoxicillin has adverse effects including 

gastrointestinal, renal, hematological, hepatic and 
hypersensitivity effects. Serious toxicity is unlikely following 
large doses of amoxicillin. Acute ingestion of large doses of 
amoxicillin may cause nausea, vomiting, diarrhea and 

. (2000) reported 
Brabek and Kranke (2000) 

were studied the history and clinical findings of the treated 
patient with amoxicillin, clarithromycin and pantoprazole for a 
gastric ulcer positive for Helicobacter pylori  and Agnew and 

Oliver (2001) investigated a reproducible, focal  amoxicillin
clavulanic acid-induced eruption..
gentamicin, are commonly used as oral and parenteral 
antibacterials.  The histopathology from lesion skin revealed a 
neutrophilic dermatosis. These histological findings have not 
been reported in previous fixed drug eruptions
 

All aminoglycosides cause some degree of bradycardia, 
reduced cardiac output and lowered blood pressure
1975). There may be a direct effect on arterial smooth muscle 
resulting in relaxation with reduced blood pressure High dose
of gentamicin (greater than 10 mg/kg/day) carry high risk of 
renal toxicosis if used longer than severa
exceed 2-5 mg/kg, renal function should be monitored closely. 
Marked nephrotoxicity has occurred in rabbits given slightly 
higher than therapeutic doses of gentamicin (Huber, 1982).
High dosage of aminoglycosides given for long periods of time 
may destroy the vestibular apparatus (Clark, 1977). Since 
aminoglycosides are poorly absorbed from the digestive tract 
they are relatively nontoxic when given orally (Huber, 1982). 
Toxicity occurs from parenteral exposure and usually requires 
administration for relatively long periods of time.
this study is determined the side effect of the drug gentamox in 
rats. Hematological picture a
done. 
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The drug toxicity still have interest, most of researches and pharmaceutical companies are playing an 
important roles to produce safe new drugs and developed the others by using advanced technology. To 

lbino rats divided into 4 groups. The first and 
second groups injected intramuscularly with gentamox for 3 days and five days respectively. The third 
group pretreated with vanillin orally at dose of 150 mg/kg for five days then injected intramuscularly 

h gentamox for five days. The fourth group was used as control group. All rats were sacrificed 
immediately after the end of treatment. It was found thât gentamox given for fives days had hepatorenal 

, uric acid, creatinine and BUN. The most 
prominent pathological lesion of gentamox was dilated sinusoids filled with blood which called hepatic 
peliosis which become increased after five days of treatment.  Also kidney of gentamox treated rats 

cortex and glomeruli as well as seen in liver peliosis.  Notably, vanillin 
pretreatment   abrogated the peliosis and hepatorenal toxicity of gentamox in albino rats. 

Oliver (2001) investigated a reproducible, focal  amoxicillin-
induced eruption.. The aminoglycosides, 

are commonly used as oral and parenteral 
antibacterials.  The histopathology from lesion skin revealed a 
neutrophilic dermatosis. These histological findings have not 

ixed drug eruptions 

All aminoglycosides cause some degree of bradycardia, 
reduced cardiac output and lowered blood pressure (Adams, 
1975). There may be a direct effect on arterial smooth muscle 
resulting in relaxation with reduced blood pressure High doses 
of gentamicin (greater than 10 mg/kg/day) carry high risk of 
renal toxicosis if used longer than several days. If dosage 

5 mg/kg, renal function should be monitored closely. 
Marked nephrotoxicity has occurred in rabbits given slightly 

n therapeutic doses of gentamicin (Huber, 1982). 
High dosage of aminoglycosides given for long periods of time 
may destroy the vestibular apparatus (Clark, 1977). Since 
aminoglycosides are poorly absorbed from the digestive tract 

xic when given orally (Huber, 1982). 
Toxicity occurs from parenteral exposure and usually requires 
administration for relatively long periods of time. The aim of 
this study is determined the side effect of the drug gentamox in 
rats. Hematological picture and histopathological studies are 
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MATERIALS AND METHODS 
 

Animals 
 

32 white albino rats of both sexes were used in this experiment. 
These animals were clinically healthy and weighing 350
Rats were housed in hygienic plastic cages and fed on 
commercial pellet diet, they were acclimatized to the laboratory 
conditions for a period of two weeks. All animal experiments 
had conducted according to the regulations of the Committee on 
Bioethics for Animal Experiments of KFU and Mansoura 
Universities. 
 

Drug 
 

The drug used is gentamox®. It is an broad spectrum antibiotic. 
Vanillin was purchased from Sigma company, USA.
 

Assessment of the experiment 
 

Rats were divided into four groups (8 animals each), the 1st
group inject with saline as control group, 2nd and
treated by gentamox® in the dose of 3 ml/kg. b.wt. for 
consecutive days intramuscularly. The 4th group pretreated 
with vanillin at dose 150 mg/ kg gavaged orally (Ho 
2012) for five days then treated with gentamox for other five 
days. At the end of the experiment, rats in each group were 
subjected to blood sampling, for biochemical and liver and 
kidney tissue preserved on buffered saline formalin 10% for 
histopathological changes. 
 

Biochemical study 
 

Serum of rat of all groups was analysis for parameters of liver 
and kidney function tests including AST, ALT, creatinine, 
BUN, and uric acid. Measurements performed using 
spectrophotometer chemistry analyzer (Miles Inc., Germany)
 

Histopathological studies 
 

Tissue samples for histopathology were fixed in 10 % neutral 
buffered formalin. After fixation the samples were processed 
and embedded in paraffin. Sections at 6 µm were cut and 
stained with cut and stained with haematoxylin and eosin for 
general histomorphological studies. Parallel to one mentioned 
samples, other pieces of liver and kidney o
(control, 3 days and 5 days treatment with both antibiotics 
amoxicillin and gentamicin) were taken and cryostat sections 
post-fixed in formalin prepared and subjected to oil red O 
method for lipids and standardized Sudan black B method for 
fats and phospholipids detection as outlined by Bancroft and 
Sterenes (1990). 
 

RESULTS 
 

Rat treated with gentamox for 5 days shown reduction in body 
weight when compared with control group. While vanillin 
retain body weight similar to control group. 
vanillin pretreatment of gentamox for five days retain all 
hematological measurement similar to control group. Rats 
treated with gentamox at dose of 3ml /kg for 5 days, group3, 
shown significantly increase creatinine, BUN, uric acid, AST 
and ALT when compared with control group or vanillin 
pretreatment (group 4). While rat treated with gentamox at dose 
of 3ml /kg for 3 days, group2, increased non
of creatinine, BUN, uric acid, AST and ALT when compared 
with control group (data not shown in table 1).
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32 white albino rats of both sexes were used in this experiment. 
These animals were clinically healthy and weighing 350-300 g. 
Rats were housed in hygienic plastic cages and fed on 
commercial pellet diet, they were acclimatized to the laboratory 

All animal experiments 
conducted according to the regulations of the Committee on 

Bioethics for Animal Experiments of KFU and Mansoura 

The drug used is gentamox®. It is an broad spectrum antibiotic. 
Vanillin was purchased from Sigma company, USA. 

were divided into four groups (8 animals each), the 1st 
group inject with saline as control group, 2nd and 3rd group 
treated by gentamox® in the dose of 3 ml/kg. b.wt. for 3 and 5 
consecutive days intramuscularly. The 4th group pretreated 
with vanillin at dose 150 mg/ kg gavaged orally (Ho et al., 
2012) for five days then treated with gentamox for other five 
days. At the end of the experiment, rats in each group were 

ed to blood sampling, for biochemical and liver and 
kidney tissue preserved on buffered saline formalin 10% for 

of rat of all groups was analysis for parameters of liver 
including AST, ALT, creatinine, 

BUN, and uric acid. Measurements performed using 
spectrophotometer chemistry analyzer (Miles Inc., Germany) 

Tissue samples for histopathology were fixed in 10 % neutral 
xation the samples were processed 

and embedded in paraffin. Sections at 6 µm were cut and 
stained with cut and stained with haematoxylin and eosin for 
general histomorphological studies. Parallel to one mentioned 
samples, other pieces of liver and kidney of the same rats 
(control, 3 days and 5 days treatment with both antibiotics 
amoxicillin and gentamicin) were taken and cryostat sections 

fixed in formalin prepared and subjected to oil red O 
method for lipids and standardized Sudan black B method for 
fats and phospholipids detection as outlined by Bancroft and 

Rat treated with gentamox for 5 days shown reduction in body 
h control group. While vanillin 

retain body weight similar to control group. Interestingly, 
vanillin pretreatment of gentamox for five days retain all 
hematological measurement similar to control group. Rats 
treated with gentamox at dose of 3ml /kg for 5 days, group3, 
shown significantly increase creatinine, BUN, uric acid, AST 

ALT when compared with control group or vanillin 
pretreatment (group 4). While rat treated with gentamox at dose 
of 3ml /kg for 3 days, group2, increased non-significantly level 
of creatinine, BUN, uric acid, AST and ALT when compared 

data not shown in table 1). 

 
 
 
 
 
 
 
 
 
 
 
 
Histopathological studies 
 

The livers of rats treated with gentamox show some 
histopathological changes. In 3 days treated rats the hepatocytes 
showing slight vasculation and deeply stained nucleus with 
prominent nucleolus and mild dilated sinusoids filled with 
blood which named hepatic peliosis
days treated rats the liver has swo
fatty changes, and peripheral granular cytoplasm Fig. (e). The 
plates of hepatocytes are separated from each other by widening 
sinusoids lined with predominant Von
by endothelial cells Fig. (f,g). 
gentamox for three days, showing cortical hyperemia between 
convoluted tubules Fig.2 (b) and cortical hyperemic glomerulus 
similar to peliosis as hemorrhage escape in renâl tissue out of 
its minute vasculture Fig.2 (c).
with gentamox fore five days, showing cortical lymphocytic 
foci, Fig.2 (d) when compared with control or group 3 which 
pretreated with vanillin which show normal liver and kidney 
structures fig 1 (a, h) , fig 2 (a)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 Biochemical changes of rats treated by single 
treatment of gentamox and effect vanillin pretreatment on 

gnatamox induced injuries
 

Parameter 
Group 1

(mean ± S.E.)
Creatinine (mg/dl) 0.43± 0.03

BUN (mg/dl) 12.50 ± 2.23
Uric acid (mg/dl) 0.54± 0.34

AST (IU/L) 64.26 ± 2.9
ALT (IU/L) 24.24± 1.2

 

Means with different letters indicate significant difference (
within the same periods of exposure. 

 

fig (1) a. photomicrograph of of liver of control group show normal 
architecture , b. liver of rat treated with gentamox for three days, showing 
portal tirade, hepatic plates with granular cytoplasmic degeneration and 

mild dilated sinusoids, arrow (x100%) c. liver of
for three days , showing portal tirade, hepatic plates with granular 

cytoplasmic,  dilated sinsoides  and deeply stained kupffer cells (x 200%), 
d. liver of rat treated with gentamox for three days , showing hepatocytes 

with cytoplasmic degeneration and deeply stained nucleus (x 1000), e.  
liver of rat treated with gentamox for five days , showing hepatocytes with 

fatty changes , peripheral cytoplasmic granular degeneration and wide 
dilated sinusoids and deeply stained nucleus  (x
with gentamox for five days, showing showing portal tirade, hepatic bie 

ducts and interlobular branch of portal vein and dilated sinusoids (x 
400),,g. liver of rat treated with gentamox for five  days , showing 

hepatocytes with clear fatty changes  and cytoplasmic granulation and 
deeply stained kupffer cells (x 10000) and pretreatment of vanillin retain 

liver injury induced by gentamox to normal structure (H&E stain).
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rats treated with gentamox show some 
3 days treated rats the hepatocytes 

showing slight vasculation and deeply stained nucleus with 
prominent nucleolus and mild dilated sinusoids filled with 

od which named hepatic peliosis Fig. (1 b, c, d). In liver of 5 
days treated rats the liver has swollen hepatocytes with clear 
fatty changes, and peripheral granular cytoplasm Fig. (e). The 
plates of hepatocytes are separated from each other by widening 
sinusoids lined with predominant Von- Kupffer cells and lined 

ndothelial cells Fig. (f,g). Kidneys of rats treated with 
, showing cortical hyperemia between 

convoluted tubules Fig.2 (b) and cortical hyperemic glomerulus 
similar to peliosis as hemorrhage escape in renâl tissue out of 

vasculture Fig.2 (c). While kidneys of rats treated 
with gentamox fore five days, showing cortical lymphocytic 
foci, Fig.2 (d) when compared with control or group 3 which 
pretreated with vanillin which show normal liver and kidney 
structures fig 1 (a, h) , fig 2 (a) 

Biochemical changes of rats treated by single 
treatment of gentamox and effect vanillin pretreatment on 

gnatamox induced injuries 

Group 1  
(mean ± S.E.) 

Group 3 
 (mean ± S.E.) 

Group 4 
(mean ±S.E.) 

0.43± 0.03b 1.86±  0.41 a 0.46±0.05 b 

12.50 ± 2.23 b 32.21± 1.82 a 13.5±2.43 b 

0.54± 0.34 b 24 ± 1.25 a 0.6±0.54 b 

64.26 ± 2.9 b 88.20± 3.6a 66.6±1.9 b 

24.24± 1.2 b 42.60± 1.5a 25.9±1.5 b 

Means with different letters indicate significant difference (≤ 0.05) between groups 

 

 
 

photomicrograph of of liver of control group show normal 
architecture , b. liver of rat treated with gentamox for three days, showing 
portal tirade, hepatic plates with granular cytoplasmic degeneration and 

mild dilated sinusoids, arrow (x100%) c. liver of rat treated with gentamox 
for three days , showing portal tirade, hepatic plates with granular 

cytoplasmic,  dilated sinsoides  and deeply stained kupffer cells (x 200%), 
d. liver of rat treated with gentamox for three days , showing hepatocytes 

plasmic degeneration and deeply stained nucleus (x 1000), e.  
liver of rat treated with gentamox for five days , showing hepatocytes with 

fatty changes , peripheral cytoplasmic granular degeneration and wide 
dilated sinusoids and deeply stained nucleus  (x 400), f. liver of rat treated 

, showing showing portal tirade, hepatic bie 
ducts and interlobular branch of portal vein and dilated sinusoids (x 
400),,g. liver of rat treated with gentamox for five  days , showing 

th clear fatty changes  and cytoplasmic granulation and 
deeply stained kupffer cells (x 10000) and pretreatment of vanillin retain 

liver injury induced by gentamox to normal structure (H&E stain). 
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DISCUSSION 
 

The drug toxicity still interest most of researcher and 
pharmaceutical companies in order to produce safe new drugs 
and developed the others with advanced technology.  Notably, 
Chen (2016) developed a model to predict severity of drug
enhanced liver injury in humans. In the present study, gentamox 
had adverse effect on hepatorenal functions as  evidence by 
increased level of creatinine and ALT as reported in single 
toxicity of amoxicillin (Robles et al., 2010)
effect of gentamicin (Huber, 1982).  
 

The most interesting feature of gentamox was hepatorenal 
peliosis which evidence by dilated hêpatic sinusoids filled with 
blood in gentamox treaded rat at 3 days and become more wide 
dilated  sinusoids filled with blood , lined with endothelium and 
had kupffer cells collection at gentamox treaded rat at 5 days .
While renal peliosis evidence by hýpermia of renal cortex and 
glomeruli.  Peliosis hepatis is a rare vascular case of the liver 
characterized by a proliferation of the sinusoidal hepatic 
capillaries that become cystic blood-filled cavities distribu
throughout the liver (Iswas and Rolain2010 and ZAK, 1950). 
Additionally, Tsokos and  Erbersdobler (2005) reported that 
Peliosis is a pathological entity characterized by the gross 
appearance of multiple cavities filled with blood  within 
parenchymatous organs seen in different cases of  
hematological malignancies, the acquired immunodeficiency 
syndrome (AIDS), tuberculosis, 
immunodeficiency, as well as intravenous drug misuse, chronic 
alcoholism, and oral contraceptives or steroids intake. Also
Tsokos and Erbersdobler (2005) proposed that peliosis could 
occure in kidney like in the present study of gentamox induced 
toxicity. Pretreatment with vanillin prior the administration of 
CCl(4) significantly prevented the enhancement decrease of 
protein synthesis and the elevated in plasma alanine (ALT) and 
aspartate (AST) aminotransferases (Makni  

 

 

Fig 2 A photomicrograph of kidney of control group show normal 
histology. b. kidney of rat treated with gentamox for three  days showing 
cortical hyperemia between convoluted tubules (x 200),  c. kidney of rat 

treated with gentamox for three  days showing cortical
glomerulus (x 1000) and d. kidney of rat treated with gentamox for five  

days showing cortical lymphocytic infiltration  (H &E  x200)
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The drug toxicity still interest most of researcher and 
companies in order to produce safe new drugs 

and developed the others with advanced technology.  Notably, 
Chen (2016) developed a model to predict severity of drug-

In the present study, gentamox 
hepatorenal functions as  evidence by 

increased level of creatinine and ALT as reported in single 
., 2010)  or single toxic 

The most interesting feature of gentamox was hepatorenal 
peliosis which evidence by dilated hêpatic sinusoids filled with 
blood in gentamox treaded rat at 3 days and become more wide 
dilated  sinusoids filled with blood , lined with endothelium and 
had kupffer cells collection at gentamox treaded rat at 5 days . 
While renal peliosis evidence by hýpermia of renal cortex and 
glomeruli.  Peliosis hepatis is a rare vascular case of the liver 
characterized by a proliferation of the sinusoidal hepatic 

filled cavities distributed 
and Rolain2010 and ZAK, 1950). 

Additionally, Tsokos and  Erbersdobler (2005) reported that 
Peliosis is a pathological entity characterized by the gross 
appearance of multiple cavities filled with blood  within 

seen in different cases of  
hematological malignancies, the acquired immunodeficiency 
syndrome (AIDS), tuberculosis, post-transplant 
immunodeficiency, as well as intravenous drug misuse, chronic 

teroids intake. Also 
proposed that peliosis could 

occure in kidney like in the present study of gentamox induced 
Pretreatment with vanillin prior the administration of 

CCl(4) significantly prevented the enhancement decrease of 
synthesis and the elevated in plasma alanine (ALT) and 

(Makni  et al., 2011).Also 

treatment with vanillin significantly normalised haematological 
index, biochemicals and correct oxidative stress parameters of 
metribuzin  herbicide-induced toxicity in rats (
2017). Similar to current study
vanillin retâin both liver and renal parameters to normal basal 
level. Notably vanillin pretreatment prevent peliosis
gentamox treatment , supported by Ben  
found that vanillin treatment  improved the histopathological, 
hematotoxic and genotoxic effects enhanced by potassium 
bromate n blood and bone of adult mice.  
   

CONCLUSION 
 

gentamox could had a hepatorenal toxicity which characteristic 
by peliosis occurrence while pretreatment of vanillin had a 
protective treatment against gentamox pathological effects. 
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