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ABSTRACT 
 

Aim: Gatifloxacin (GTX) - an 8-methoxy fluoroquinolone antibacterial agent has been considered 
very effective in the treatment of respiratory and urinary tract infections. This study investigates the 
toxic potentials of GTX in Wistar rats.  
Methodology: Twenty male rats (180-220 g) were randomised into four groups: I-Control, II-4 
mg/kg body weight (b.w.) GTX, III-8 mg/kg b.w GTX, and IV-16 mg/kg b.w GTX.  
Results: After seven days of GTX administration, the levels of plasma creatinine, urea and 
bilirubin were increased significantly (P<0.05) in GTX-treated rats compared to control. ALP, ALT, 
AST and GGT activities were also elevated significantly in the plasma of the treated animals 
relative to control. Similarly, hepatic malondialdehyde level increased significantly in the GTX-
treated groups relative to control. Hepatic levels of ascorbic acid, reduced glutathione as well as 
activities of hepatic GST, catalase, and SOD were reduced significantly in a dose dependent 
manner in the GTX-treated animals compared to control. Besides, histopathological studies 
revealed very mild, moderate and severe hepatic portal congestion and cellular infiltration by 
mononuclear cells by the three doses of GTX.  
Conclusion: Overall, three different doses of Gatifloxacin (half-therapeutic, therapeutic and 
double-therapeutic) induced renal and hepatic damages, as well as oxidative stress in rats. 
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1. INTRODUCTION 
 
The fluoroquinolones are a family of broad 
spectrum, systemic antibacterial agents that 
have been used widely for the treatment of 
respiratory and urinary tract infections. 
Gatifloxacin (1-cyclopropyl-6-fluoro-8-methoxy-7 
(-3-methyl piperazin-1-yl)-4-oxo-quinoline-3-
carboxylic acid) (Fig. 1), is an antibiotic of the 
fourth-generation fluoroquinolone family. Like 
other members of that family, gatifloxacin (GTX) 
inhibits the bacteria enzyme DNA gyrase and 
topoisomerase IV [1]. GTX is active against gram 
positive and gram negative organisms including 
anaerobes such as mycoplasma, chlamydia, 
legionella and mycobacteria [2,3]. GTX also 
penetrates well into leukocytes which can deliver 
active drug to sites of infection and plays 
important role in the treatment of intracellular 
pathogens [3]. 
 
The fluoroquinolone antibacterial agents such as 
morfloxacin, ofloxacin, ciprofloxacin and 
lomefloxacin possess photosensitizing properties 
leading to phototoxic responses [4]. Several in 
vivo and in vitro studies have demonstrated that 
there is a relationship between phototoxicity and 
generation of reactive oxygen species (ROS) 
[5,6,7]. Studies have also shown that 
ciprofloxacin and levofloxacin induced oxidative 
stress and lipid peroxidation in humans and rats 
by generating ROS [8,9]. Oxidative stress arises 
when there is an imbalance between the 
generations of ROS and the activity of the 
antioxidant defenses. Normally, a state of 
equilibrium exists between tissue oxidants and 
antioxidant activities [10,11]. This balance can 
however, be upset as a result of excessive free 
radical generation, depletion of endogenous 
antioxidants or failure to repair oxidative injury by 
ROS [12]. There are antioxidant defense 
systems protecting against the damages caused 
by ROS in the body, thus maintaining redox 
homeostasis. These include enzymatic (catalase, 
superoxide dismutase (SOD), glutathione 
peroxidase etc) and non- enzymatic (vitamin A, 
C, E and glutathione) antioxidants. Oxidative 
stress emanating from generation of ROS has 
been implicated in lipid peroxidation, protein 
modification and DNA damage resulting in 
pathogenesis of certain diseases such as aging, 
cancer, cardiovascular disorder, 
neurodegenerative diseases etc [13,14,15]. 

Gatifloxacin has been found to be associated 
with increased risk of dysglycemia (hypoglycemia 
and hyperglycemia) in humans [16,17]. In 
addition, it has been reported that other 
fluoroquinolone antibiotics generate ROS and 
cause oxidative stress [8,9]. The present study 
was therefore designed to evaluate the influence 
of three different doses of Gatifloxacin on some 
biochemical parameters and antioxidant status in 
rats.   
 

2. MATERIALS AND METHODS 
 

2.1 Chemicals and Reagents 
 

Gatifloxacin (OGAT
®
) is a product of Elegant 

drugs PVT Ltd, Chalmatti, Karnataka, India. 1-
Chloro-2,4-dinitrobenzene (CDNB), 5,5ʹ-dithio-
bis-2-nitrobenzoic acid (DTNB), Glutathione 
(GSH), epinephrine, hydrogen peroxide (H2O2) 
and Thiobarbituric acid (TBA) were all purchased 
from Sigma Chemical Company (London, UK). 
Kits for Alanine aminotransferase (ALT), 
Aspartate aminotransferase (AST), Alkaline 
phosphatase (ALP), Urea, Creatinine, Bilirubin, 
and L-γ-Glutamyltransferase (GGT) were 
obtained from Randox Laboratories Ltd (Antrim, 
UK). All other chemicals and reagents used were 
of analytical grade and of highest purity. 
 

2.2 Animals 
 

In bred 5-6 weeks-old male rats (Wistar strain) 
weighing 180-220g were used in this study. The 
rats were bred and housed in the animal house 
of the Department of Chemical Sciences, Ajayi 
Crowther University, Oyo, Nigeria. They were 
kept in wire meshed cages at room temp (28-
30ºC) and under controlled light cycle (12-hr 
light: dark).They were fed with commercial rat 
chow (Ladokun feeds, Ibadan, Nigeria) and 
supplied water ad libitum. This study was 
approved by Animal Care and Use Committee, a 
sub-committee of the Ethical review committee, 
Faculty of Natural Sciences, Ajayi Crowther 
University. Handling of experimental animals 
conformed to the international guide on the care 
and use of laboratory animals (National 
Research Council, 2011). 
 

2.3 Treatments 
 
Twenty (20) healthy male albino rats (Wistar 
strain) were randomly divided into four groups of 
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five (5) rats each. Group I (Control) received 
physiological saline, while groups II (GTX 1), III 
(GTX2) and IV (GTX3) were administered 4 
mg/kg b.w. of Gatifloxacin (half-therapeutic 
dose), 8 mg/kg b.w. of Gatifloxacin (therapeutic 
dose) and 16 mg/kg b.w. of Gatifloxacin (double-
therapeutic dose) respectively as presented in 
Table 1. 1 ml each of the prepared GTX solution 
was administered orally, once daily for seven 
days using an oral cannula.  
 

Table 1. Experimental design 
 

Experimental 
groups 

Treatments 

Group I (n=5) Control (Normal saline) 
Group II (n=5) GTX 1 (4 mg/kg.b.w 

Gatifloxacin)
 

Group III (n=5) GTX 2
 
(8 mg/kg.b.w 

Gatifloxacin) 
Group IV (n=5) GTX 3 (16 mg/kg. b.w 

Gatifloxacin) 
 

2.4 Place and Duration of Study 
 

This research was carried out in the Biochemistry 
unit, Department of Chemical Sciences, Faculty 
of Natural Sciences, Ajayi Crowther University, 
Oyo, Nigeria between April and June, 2014. 
 

2.5 Collection of Blood Samples for 
Plasma Preparation 

 

Blood was collected from the retro-orbital plexus 
of the animals into heparinized tubes, and 
animals were euthanized 24 hours after the last 
treatment. Plasma was prepared by centrifuging 
blood samples for ten minutes at 3000 rpm in a 
CENCOM® bench centrifuge. The clear 
supernatant was used for the estimation of urea, 
creatinine, bilirubin, and enzymes.  
 

2.6 Preparation of Cytosolic Fractions 
 

The liver, excised from rat, blotted of blood 
stains, rinsed in 1.15% KCl was homogenized in 
4 volumes of ice-cold 0.01 M potassium 
phosphate buffer, (pH 7.4). The homogenates 
were centrifuged at 12,500 g in an Eppendorf 
(UK) refrigerated centrifuge for 15 min at 4°C 
and the supernatants, termed the post-
mitochondrial fractions (PMF) were aliquoted and 
used for enzyme assays. 
 

2.7 Renal and Liver Functions Test 
 

Plasma creatinine, urea and bilirubin 
determination was done using Randox diagnostic 

kits. Methods for creatinine assays are based on 
colorimetric alkaline picrate methods of Jaffe [18] 
with Creatinine-picrate complex measured at 492 
nm. The urea determination method was based 
on the fearon reaction [19], with the Diazine 
chromogen formed absorbing strongly at 540 nm. 
The dimethy sulphoxide method by Tietz et al. 
[19] was used for bilirubin determination. The 
dimethyl sulphoxide form a coloured compound 
with maximum absorption at 550 nm. 
 

2.8 Determination of Plasma AST, ALT, 
ALP and GGT Activities 

 

Plasma alanine amino transferase (ALT), 
aspartate amino transferase (AST), alkaline 
phosphatase (ALP) and gamma glutamyl 
transferase (GGT) activities were determined 
using Randox diagnostic kits. Determination of 
AST and ALT activities were based on the 
principle described by Reltman and Frankel [20]. 
AST was measured by monitoring the 
concentration of oxaloacetate hydrazone formed 
with 2,4-dinitrophenylhydrazine at 546nm and 
ALT was measured by monitoring the 
concentration of pyruvate hydrazone formed with 
2,4-dinitrophenylhydrazine at 546 nm. ALP was 
determined in accordance with the principles of 
Tietz [21]. The p-nitrophenol formed by the 
hydrolysis of p-Nitrophenyl phosphate confers 
yellowish colour on the reaction mixture and its 
intensity can be monitored at 405 nm to give a 
measure of enzyme activity. GGT activity was 
measured based on a modification of the method 
described by Theodorsen et al. [22] using Abbott 
diagnostic kit. 
 

2.9 Assay of Non-enzymatic Antioxidants 
and Lipid Peroxidation 

 

Hepatic vitamin C was determined chemically 
according to the method of Erel et al. [23] using 
dinitro phenyl hydrazine (DNPH), while hepatic 
glutathione was determined according to the 
method of Jollow et al. [24]. The chromophoric 
product resulting from the reaction of Ellman’s 
reagent with the reduced glutathione, 2-nitro-5-
thiobenzoic acid possesses a molar absorption at 
412 nm which was read in a spectrophotometer. 
Reduced GSH is proportional to the absorbance 
at 412 nm. The extent of lipid peroxidation (LPO) 
was estimated by the method of Vashney and 
Kale [25], the method involved the reaction 
between malondialdehyde (MDA; product of 
LPO) and thiobarbituric acid to yield a stable pink 
chromophore with maximum absorption at 532 
nm. 
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2.10 Determination of Antioxidant 
Enzymes 

 

The procedure of Misra and Fridovich [26] as 
described by Magwere et al. [27] was used for 
the determination of hepatic superoxide 
dismutase (SOD) activity by measuring the 
inhibition of auto-oxidation of epinephrine at pH 
10.2 and 30ºC. Hepatic catalase activity was 
determined according to the method of Sinha 
[28] by measuring the reduction of dichromate in 
acetic acid to chromic acetate at 570 nm. Hepatic 
Glutathione S-transferase (GST) activity was 
determined by the method described by Habig et 
al. [29] using 1-chloro-2,4-dinitrobenzene 
(CDNB) as substrate. 
 

2.11 Protein Determination 
 

Protein determination of plasma and all fractions 
was estimated by the method of Lowry et al. [30] 
using bovine serum albumin as standard. 
 

2.12 Histopatological Studies  
 

The method of Baker and Silverton [31] was 
employed for the processing of liver for 
histopathological studies. 
 

2.13 Statistical Analysis 
 

The results were expressed as mean of 5 
replicates ± SD. Data obtained were subjected to 
one-way analysis of variance (ANOVA) followed 
by Duncan’s multiple range test to identify 
significantly different groups using SigmaPlot

®
 

Statistical Software. A value of P < 0.05 was 
accepted as statistically significant. 
 

3. RESULTS 
 

3.1 Effect of GTX on Plasma Creatinine, 
Urea and Bilirubin Level in Rats 

 

The effect of GTX on plasma creatinine, urea 
and bilirubin level are shown in Table 2. 
Treatment with GTX 1, 2 and 3 significantly        

(P < 0.05) increased plasma creatinine, urea and 
bilirubin level by 21.2%, 63.2%, 106.1%; 24%, 
55.5%, 96%; 46.9%, 95.2% and 163.9% 
respectively when compared with the control 
value. 
 

3.2 Effect of GTX on the Activities of 
Plasma Enzymes in Rats 

 
Table 3 presents the effect of GTX on plasma 
ALP, ALT, AST and GGT activities in rats. The 
activities of ALP, ALT, AST and GGT were 
significantly increased in the plasma of treated 
rats by 43.5%, 117.1%, 157.2%; 31.5%, 52.8%, 
95.4%; 19.7%, 44.6%, 56.1%; and  25.7%, 
58.6%, 81.4% respectively relative to the control. 
 

3.3 Effect of GTX on the Activities of 
Antioxidant Enzymes in Rat Liver 

 
Table 4 shows the effect of GTX treatment on 
hepatic superoxide dismutase (SOD) and 
catalase (CAT) activities in rats. GTX 1, 2 and 3 
treatment significantly decrease the activities of 
SOD and CAT in the liver of rats by 10.6%, 
14.5%, 21.6%; 30.4%, 40.7% and 56.5% 
respectively when compared with control (P < 
0.05). Also, treatment with GTX 1, 2 and 3 
reduced significantly the activity of hepatic 
glutathione –S- transferase (GST) by 14%, 
30.6% and 43.4% respectively relative to the 
control (Fig. 3). 
 

3.4 Effect of GTX on the Levels of Hepatic 
Non-enzymatic Antioxidant and Lipid 
Peroxidation in Rats  

 

The hepatic Vitamin C concentration is shown in 
Fig. 4 following treatment with GTX (GTX 1, 2, 
3). The Vitamin C level was significantly 
decreased by 9.7%, 20.9% and 35.6% 
respectively in the treated groups when 
compared with the control. Also, hepatic GSH 
level was significantly decreased by 31.9%, 
48.2% and 69.2% respectively in the treated

 
Table 2. Effect of gatifloxacin on plasma creatinine, urea and bilirubin levels in rats 

 
Treatment Creatinine (mg/dl) Urea (mg/dl) Bilirubin (mg/dl) 
Control 0.42±0.02 11.±0.4 0.29±0.01 
GTX 1 0.51±0.01 (21.2%)* 13.7±0.1 (24%)* 0.43±0.01 (46.9%)* 
GTX 2 0.72±0.02 (63.2%)* 17.1±0.12 (55.5%)* 0.57±0.01 (95.2%)*     
GTX 3 0.87±0.04 (106.1%)* 21.6±1.1 (96%)* 0.77±0.01 (163.9%)* 

The values are the Means ± SD for five rats in each group, * significantly different from the control p˂0.05, values 
in parenthesis represent percentage (%) increase 
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Fig. 1. Structure of gatifloxacin 
 

Table 3. Effect of gatifloxacin on plasma alkaline phosphatase (ALP), aspartate amino 
transferase (AST), alanine amino transferase (ALT) and gamma glutamyl transferase (γ-GT) 

activities in rats 
 

Treatment ALP (U/L) ALT (U/L) AST (U/L) GGT (U/L) 
Control 285.0±4.3 21.6±1.1 61.0±1 14.0±1.6 
GTX 1 409.0±8 (43.5%)* 28.4±1.5 (31.5%)*  73.0±1.6 (19.7%)*  17.6±1.1 (25.7%)*  
GTX 2 619.0±4.2 (117.1%)* 33.0±1.6 (52.8%)* 88.2±1.8 (44.6%)*  22.2±0.8 (58.6%)*  
GTX 3 734.0±2.6 (157.2%)*  42.2±1.9 (95.4%)* 95.2±1.9 (56.1%)*  25.4±1.1 (81.4%)*  

The values are the means ± SD for five rats in each group, * significantly different from the control p˂0.05, values 
in parenthesis represent percentage (%) increase 

 
Table 4. Effect of gatifloxacin on hepatic catalase (CAT) and superoxide dismutase (SOD) 

activities in rats 
 

Treatment Catalase (µmole H2O2 consumed/min)  SOD (Unit) 
Control 102.0±1.6 9.2±0.6 
GTX 1 91.2±1.3 (10.6%)* 6.4±0.4 (30.4%)* 
GTX 2 87.2±1.6 (14.5%)* 5.5±0.5 (40.7%)* 
GTX 3 80.0±1.8 (21.6%)* 4.0±0.4 (56.5%)* 

The values are the means ± SD for five rats in each group, * significantly different from the control p˂0.05, values 
in parenthesis represent percentage (%) decrease 

 
groups relative to the control (Fig. 2). However, 
hepatic lipid peroxidation (MDA) level was 
significantly increased by 17.5%, 57.3% and 
92.3% in the treated groups respectively when 
compared with the control (Fig. 5). 
 

3.5 Effect of GTX on the Histopathology 
of Liver of Rats  

 

Fig. 6 is a photomicrographs showing the effect 
of GTX (GTX 1, 2 and 3) on the liver of rats. 
There was very mild periportal degeneration of 
vacuoles and infiltration by mononuclear cells in 
the liver of rats treated with GXT 1 (Fig. 6B). The 

picture also indicate moderate periportal 
degeneration of vacuole and mild periportal 
infiltration of mononuclear cells in the liver of 
GTX 2 treated rats (Fig. 6C). Moreover, severe 
portal congestion and mild periportal infiltration 
by mononuclear cells was observed in the liver of 
GTX 3 treated rats (Fig. 6D). 
 

4. DISCUSSION 
 

Fluoroquinolones have been shown to generate 
reactive oxygen species (ROS), as well inducing 
oxidative stress in human and experimental 
animals [8]. Studies have also shown that the 
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generation of ROS by fluoroquinolones resulted 
in cellular damage to the liver and kidney 
[32,33,34]. 
 
The potential toxicity of three doses of GTX in 
the liver and kidney together with effect on 
antioxidant status was investigated in rats. Our 
results indicated that administration of GTX 
induced marked renal and liver injury and 
depleted both the enzymatic and non-enzymatic 

antioxidant system. Regulation of antioxidant 
enzyme in tissues of higher animals is dependent 
on variety of factors and their concentrations in 
the cell is rapidly altered in response to 
transcriptional regulators as a result of sudden 
changes in oxidant levels [35]. Enzyme and 
metabolite biomarkers are suitable indicators for 
the diagnosis of tissue damages occationed by 
administration of drugs [36]. 

 

 
 

Fig. 2. Effect of gatifloxacin on hepatic glutathione (GSH) concentration in rats 
The values are the means ± SD) for five rats in each group, * significantly different from the control (P˂0.05) 

 

 
 

Fig. 3. Effect of gatifloxacin on hepatic glutathione S-transferase (GST) activity in rats 
The values are the means ± SD for five rats in each group, * significantly different from the control (P˂0.05) 



 
 
 
 
 

Olayinka et al.; BJPR, 6(5): 293-305, 2015; Article no.BJPR.2015.071 
 
 

 
299 

 

 
 

Fig. 4. Effect of gatifloxacin on hepatic ascorbic acid concentration in rats 
The values are the means ± SD for five rats in each group, * significantly different from the control (P˂0.05) 

 

 
 

Fig. 5. Effect of gatifloxacin on hepatic lipid peroxidation (LPO) in rats 
The values are the means ± SD for five rats in each group, *significantly different from the control (P˂0.05) 
 
The enzymic antioxidant defense system are the 
natural protector against lipid peroxidation. SOD 
and CAT are important scanvengers of 
superoxide ion and hydrogen peroxide. The two 
enzymes together with glutathione peroxidase 
prevent the generation of hydroxyl radical and 
protect cellular constituents from oxidative 
damage [37]. SOD is involved in the rapid 
dismutation of superoxide anion (O2

-
) to 

hydrogen peroxide (H2O2). The H2O2 generated 
from the dismutation is also a powerful 

membrane penetrating oxidant which has to be 
rapidly removed from the cell [38]. The 
elimination of H2O2 in the cell can either be 
handled by catalase (CAT) or glutathione 
peroxidase [39,40,41] in reactions that produces 
water and molecular oxygen. 
 
The increased production of ROS occasioned by 
exposure of the animals to three doses of GTX 
may have resulted in the reduction of SOD and 
CAT activities in the liver. Similar result was
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Control: No visible lesions seen 
 

GTX 1 - There is a very mild periportal 
vacuolar degeneration of hepatocytes and 
also a mild periportal cellular infiltration by 

mononuclear cells 

 

  
 

GTX 2 - There is moderate periportal vacuolar 
degeneration of the hepatocytes. There is 

also a mild periportal cellular infiltration by 
mononuclear cells 

 
GTX 3 - There is severe portal congestion 
and Mild periportal cellular infiltration by 

mononuclear cells 

 
 

Fig. 6. Photomicrograph of the liver showing the effect of the antibiotics gatifloxacin at 
different doses 

 
reported by other researchers

 
[8,42]. 

Administration of GTX may have induced 
adaptive responses including a derangement of 
some hepatocyte antioxidant mechanism 
(decreased SOD and CAT activities). 
 
Glutathione-S-transferase (GST) is a group of 
multigene isozymes found in prokaryotes and 
eukaryotes best known for their ability to catalyse 
the conjugation of the reduced form of 
glutathione to xenobiotic substrate [43], including 
detoxification of drugs and harmful free radical 
by- products of metabolism resulting in 
elimination of toxic compounds [44-46]. The 
enzyme has also been found to have antioxidant 
properties [47-49]. The inhibition of GST activity 
by the three doses of GTX may have some 
implications; including the capacity of the liver to 
detoxify xenobiotics possibly being impaired by 
the drug [36]. 

Reduced glutathione (GSH) is the most important 
non enzymatic antioxidant defence [50]. The 
antioxidant effect of GSH can be expressed in 
different ways [51]; detoxification of hydrogen 
peroxide and lipid peroxides catalysed by 
glutathione peroxidase (GSH-Px); it donates its 
electron to H2O2 to reduce it into H2O and O2 

[52]; serving as a cofactor for several detoxifying 
enzymes, such as GSH-Px and transferase and 
has a role in converting vitamin C and E back to 
their active forms [50]. In higher animals, 
ascorbic acid (vitamin C) in addition to vitamin A 
and E are known to represent the first line of 
antioxidant defence [53,54]

 
and this vitamin is 

likely to be most susceptible to free radical 
oxidation. Ascorbate is a good free radical 
scavenger due to its chemical properties [55]. 
Several studies have reported that there are 
significant interrelationship between the 
intracellular concentration of vitamin C and GSH 

A B 

C D 
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and their ability to mutually spare each other 
[41,56]. The significant reduction in the hepatic 
vitamin C and GSH concentration by GTX is an 
indication of decrease in the overall redox status 
of the liver, emanating from the formation of 
reactive oxygen species or toxic metabolites by 
the three doses of GTX. 
 
Oxidative damage to unsaturated lipids is a well-
established general mechanism for oxidant 
mediated cellular injury [57]. In addition to 
extensive experimental studies, increased lipid 
peroxidation has been reported in a wide variety 
of clinical and toxicological conditions [58]. Free 
radicals may damage the liver through 
mechanisms of covalent binding and lipid 
peroxidation with subsequent tissue injury [59]. 
Malondialdehyde (MDA), which is one of the 
products of lipid peroxidation, has been the most 
extensively studied marker. Increased MDA is an 
indication of ROS generation in the tissue and 
increase in the level of lipid peroxidation has 
been described as a biomarkers of tissue 
damage [60]. The apparent increase in MDA 
formation indicates that GTX is capable of 
inducing oxidative stress which may overload the 
cells endogenous detoxification mechanism. This 
observation agrees with previous studies on 
certain fluoroquinolones antibiotics [9]. 
 
The liver is a primary organ involved in the 
metabolism and excretion of toxic substances 
including drugs from the body. Liver damages 
are mainly caused by an imbalance in the 
accumulation of toxicant and the drug 
metabolizing ability of the liver [61,62]. 
Considering the complex and diverse nature of 
the functions of the liver, there are array of tests 
being employed in measuring the extent of liver 
damage [63,64]. The magnitude of derangement 
of liver by hepatotoxicant is generally measured 
by the level of ALT, AST, ALP and bilirubin [65].  
 
ALT, AST and ALP are marker enzymes for 
hepatocellular damages [66]. There is an 
association between distortion of the membrane 
of liver cells and leakage of its cytosolic content. 
This is manifested by the significant increase in 
the level of the marker enzymes in the blood. 
The serum ALT has been regarded as a reliable 
and sensitive marker of liver disease. ALT in 
most organs including liver, heart, skeletal 
muscle, kidney, brain and pancreas. Owing to its 
wide tissue distribution, elevated AST have low 
specificity for any single disease. ALP are found 
primarily in the liver, bone, intestine, placenta, 

and the kidney. Elevated serum level of these 
marker enzymes gave an indication of tissue 
injury resulting in their leakage into the blood 
[67]. It has been reported that increase in plasma 
bilirubin maybe as a result of damages to liver 
cell, impairment in the uptake of unconjugated 
bilirubin in the liver, intra and extra-hepatic biliary 
tract obstruction, and neonatal jaundice 
[68,69,70]. The elevated aminotransferases, 
phosphatases and bilirubin observed in the three 
different doses of GTX-treated animals is highly 
indicative of hepatic toxicity [71,72]. 

 
The kidney is an organ mainly involved in drug 
elimination. It appears that the kidney is less able 
to protect itself from the effects of the radical 
species when compared to the liver that is known 
to be well equipped with several detoxifying 
enzymes. This could have serious implication on 
the renal functions of the animals on long-term 
prophylaxis [36]. This was evident in the 
significantly elevated levels of urea and 
creatinine in the plasma of rats following 
administration of GTX, suggesting an impairment 
of kidney function. Urea, a product of protein 
metabolism and creatinine, a product of creatine 
and phosphocreatine are excreted by the kidney 
[73]. Their plasma concentration are suitable 
indicator of kidney and cardiovascular functions 
[74,75]. Increase in the plasma levels of 
creatinine and urea observed in this study 
suggests an abnormal renal function [76,77].  

 
The histological alteration observed in the liver of 
GTX-treated rats characterized by mild periportal 
degeneration of liver cell vacuole, moderate 
periportal degeneration of liver cell vacuole and 
severe portal congestion and mild periportal 
cellular infiltration by mononuclear cells may be a 
consequence of the formation of a highly reactive 
radicals owing to oxidative stress occasioned by 
the antibiotics, which disrupted normal cellular 
functioning of the liver. 

 
5. CONCLUSION 
 
Our results indicate that gatifloxacin altered the 
antioxidant status and induced kidney and liver 
damage. We have demonstrated a dose 
dependent alteration in most parameters 
measured. Data from the present study coupled 
with increased frequency of hypoglycaemia and 
hyperglycaemia might justify the call for 
withdrawal of gatifloxacin from market in some 
countries. 
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