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Abstract

The present study was designed to investigate the possible effect of ciprofloxacin on blood
serum enzymes activities (AST, ALT and ALP), total cholesterol, total protein, albumin and
globulin as well as the histopathological changes on liver, kidney and testes. The study
conducted on twelve male rabbits divided into two equal groups. G1 was administrated
distilled water orally and considered as control group. G2 was given 100 mg/kg B.W/day of
ciprofloxacin for 35 days orally. Blood samples were taken from animals after 35 days of
treatment for biochemical analysis to estimate; total cholesterol (TC), aspartate amino-
transferase (AST), alanine-aminotransferase (ALT), alkaline phosphates (ALP), total protein,
albumin and globulin, then all animals were sacrificed, liver, kidney and testes were taken and
fixed in 10% formalin for histological examination. The results showed that ciprofloxacin
administration significantly (p< 0.05) increased the serum total cholesterol, AST, ALT and
ALP concentration. While there were significant (P<0.05) decreased the serum level of total
protein and globulin, but no significant changes was observed on the serum level of aloumin.
While histopathologically the liver show vacuolation of hepatocytes and congestion of central
vein. The kidney display vacuolation of cortical areas and dilatation of tubules. While the
testes exhibits suppression of spermatogenesis in treated animals compared with control
group. These results revealed the toxic effect of ciprofloxacin on liver, kidney and testes of
male rabbits.
Key words: Ciprofloxacin, biochemical tests, histopathology, male rabbits.
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Introduction
Ciprofloxacin (CPX) is a synthetics end of 1982 by Bayer. Ciprofloxacin is
antibacterial agent; it was discovered at the second generation of fluoroquinolons group
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with a very broad spectrum of bacteria
transcription  especially gram negative
infection disease (1). It is used in a variety of
human clinical infection like urinary tract,
bone and soft tissue, skin, respiratory tract,
reproductive tract gastro-intestinal infection
(2). It is well absorbed orally, good to
excellent tissue penetration and induced its
antibacterial action mainly by inhibition of
DNA gyrase, which is equivalent
topoisomerase Il in  mammalian (3).
Ciprofloxacin exert it action by blocking
bacterial DNA synthesis through inhibition
bacterial topoisomerase 1V. Inhibition of
DNA gyrase prevents the relaxation of
positively supper coiled DNA that is required
for normal transcription (4). Inhibition of
topoisomerase interferes with separation of
replication chromosomal DNA in to
respective daughter cell during cell division
(5,6 ). Who found that quinolones antibiotics
inhibit eukaryotic as well as prokaryotic cell
growth and protein synthesis by interfering
with DNA and RNA replication. In vivo
study that ciprofloxacin produced significant
enhancement of lipid peroxidation and
alteration of glutathione redox status in
hepatic tissue in rats (7). On the other hand,
some researchers suggested that free
oxidative radical generation could induce
oxidative stress in the liver leading to organ
damage. This is supported reported increased
in lipid hydro peroxide (LOOH) in the liver
by ciprofloxacin which is a marker of
induced oxidative stress in liver of mouse
(8). The formation of free radicals by
ciprofloxacin in microsomal system might
provide an explanation for the mechanism of
adverse effects observed after administration
of this drug to patients. The mechanism of
radical formation by ciprofloxacin might be a
result of metabolism of this drug by
cytochrome P450 and / or redox reaction. It
was reported that the preferential zone-3
distribution of hepatic damage, suggests a
possible involvement of the cytochrome
P450 enzyme. The enzyme activity is highest
in zone-3 and it has been shown that
ciprofloxacin suppresses relevant cytochrome
P450 at the transcription level (9). (7) studied
the effect of ciprofloxacin on foetal
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hepatocytes and found that the number of
hepatocytes showed a marked decreased per
unit area while their size increased with
decrease nuclear size which may be
attributed to fat deposition and interference
with RNA and DNA protein synthesis in
response to toxic effect of ciprofloxacin. The
current study was done to evaluate the effects
of ciprofloxacin.

Materials and methods

Twelve, healthy male rabbits (Lepus
curiculus) weighing (1-1.5 kg) and aged six
months were used in this study. Animals
were obtained from local market in Basra
city. They were housed in cages under
controlled condition of temperature 25+2°C
and 12 hrs. light/dark cycle. They were fed a
standard pellet and drinking water adds
libitum. They were left for two weeks for
acclimatization before  starting  the
experiment. The rabbits were weighed and
divided randomly into equal groups of 6
rabbits each as follows. Group I: (Control).
The animals were considered as control and
they received distilled water for 35 days
orally. Group IlI: (Treated) This group of
rabbits was received ciprofloxacin (100
mg/kg. B.W) for 35 days orally. The
ciprofloxacin was dissolved in distilled water
and introduce as single daily dose
administered by gastric intubation technique.
Blood collection: After 35 days the blood
samples were collected from the heart of
rabbit and serum separated by centrifuge at
3000 rpm for 10 minutes. The serum used for
some biochemical measurements was done
by using special enzymatic Kits.
Biochemical assay: The serum total
cholesterol (TC) was determined by using
commercial  kits (CHOD-PAP/Biolabo
reagents, France). While the alanine
aminotransferase (ALT) and aspartate amino-
transferase (AST) activities were determined
by using the commercial method (Biolabo
reagents, France) test kits, the absorbency
was determined at 505 nm wave length
against reagent blank (10). The alkaline
phosphatase activity (ALP) was assayed by
using commercially kit. The read absorbance
at 510 nm wave length against reagent blank
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(11).The serum total protein were determined
by the Biuret method using commercial Kits
(12). While albumin value was obtained by
Bromocresol green method (Biolabo reagent,
France) test Kkits. The globulin was
determined to the method close (13).

Histological preparation: Animals were
sacrificed after 35 days. The liver, kidney
and testes were excised and cleaned with
normal saline and immediately fixed in the
10% formalin, dehydration in ascending

Results

Results were show a significant (P<0.05)
increase in serum levels of AST, ALT, ALP
and total cholesterol level in animals treated
by ciprofloxacin when compared with control
group (Table 1). The treatment with cipro-

Table (1): Serum AST, ALT, ALP and

series of ethanol, cleared in Xxylene then
embedded in paraffin wax. The specimens
were sectioned at 5 microns thickness and
stained with Hematoxyline and Eosin (H&E)
(14).

Statistical analysis: The results of the
present study were analyzed by using one-
way analysis of variance (ANOVA) test. The
data were expressed as a means = SE, P<0.05
were considered to be statistically significant
(15).

floxacin cause a significant (P<0.05)
decrease in serum level of total protein and
globulin, while there was no significant
change in the albumin level when compared
to the control group (Table 2).

Table (2): Serum total protein, albumin

total cholesterol (TC) levels of control and and globulin levels of control and

ciprofloxacin treated groups. ciprofloxacin treated groups.

g| AST ALT APL TC T . . .

5 ; - . otal protein | Albumin Globulin

8 unit/L unit/L unit/L mg/d| Groups mg/dl o/dl o/dl
24.69 63.07 67.31 144.95

c| 044 | 131 | 079 | +103 Controf | &292012 13857009 | 2222016
B B B B
32.19 71.45 75.29 197.77 . " .

T| 050 | 060 | 090 | 061 Treated | >20013 | 4XRLT | 1252009
A A A A

C=Control, T=Treated: The different letters means The different letters means statistical differences

statistical differences (P<0.05) in compared with control.

(P<0.05) level in compared with control.

Fig. (1): Liver of rabbit treated with ciprofloxacin (100mg/kg B.W) for 35 dysorally.

Note there is congestion of central vein (A), and vacuolation of hepatocytes (B) (H&E

X400).
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Fig. (2): Kidney of rabbit treated with ciprofloxacin (100mg/kg B.W) for 35 days orally.
Note there are cortical areas of vacuolated and dilated tubules (A) (H&E X400).
e - : - -

.

Fig. (3): estes of rabbit treated with ciprofloxacin (100mg/kg B.W) for 35days ory.
Note there are seminiferous tubules with suppression spermatogenesis only
spermatogonia (A) (H&E X400).

The histo-pathological alteration were The kidney shows vacuolation of cortical
observed in the liver from male rabbits areas and dilatation of tubules (Fig. 2). While
treated with100 mg/kg of ciprofloxacin show in the testes seen suppression spermato-
presence of vacuolation of hepatocyte and genesis and presence of spermatogonia (Fig.
congestion of central vein (Fig. 1). 3)

Discussion

Ciprofloxacin is known to be one of the parallel with the histological finding. Results
best drugs for the treatment for many are revealed a marked increase in AST, ALT
bacterial infections. The biochemical and ALP in rabbit treated with ciprofloxacin.
alteration observed in the present study is in  This is agreed with the finding by (16)
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observed that ciprofloxacin induced liver
injury marked with elevated liver enzymes
(AST, ALT and ALP). (17) Demonstrated
that ciprofloxacin induced hepatotoxicity in
most patient treated with therapeutic doses is
characterized by elevated levels of AST,
ALT and ALP. This is supported by (18) who
found that ciprofloxacin induced hepatic
failure, hepatitis, cholestatic jaundice and
acute liver injury marked by elevated level of
liver enzymes due to the ciprofloxacin has a
potential hepatotoxic agent. From the
statistical increase in total cholesterol in
treated group as compared with control, it
could signify a high risk of heart disease or
blood vessel disease. This agrees with
finding of (19 and 20) who reported that
ciprofloxacin associated cardio toxicity and
hepatotoxicity. The results revealed a marked
decrease in protein contents of liver in treated
male rabbits with ciprofloxacin. The
hepatotoxic effect of ciprofloxacin may be
due to oxidative stress induced in the liver by
ciprofloxacin through the generation of
oxidative radicals leading to depletion of
protein content in hepatocytes. The finding is
in agreement with (21) demonstrated the
depletion of protein content is a consequence
of nucleic acid diminution and the damage of
DNA leading to a significant decrease in the
number and degeneration in mitochondria
which is responsible for energy supply. This
statement is further supported by the fact that
ciprofloxacin antibacterial activity has been
ascribed to DNA binding resulting in a
marked inhibition of bacterial DNA
topoisomerase (22 and 23). (6) who found
that the quinolone antibiotic inhibits protein
synthesis by interfering with DNA and RNA
replication. (24 and 25) reported that the
DNA damaging effect of quinolones in liver
and kidney may be due to the fact the organs
play a major role in the metabolism and
excretion of quinolones. (26) Came to the
conclusion that protein depletion is a
consequence of nucleic acid diminution. The
present study indicated that administration of
ciprofloxacin induced various changes in the
liver of male rabbits, these changes varied
from vacuolation of hepatocytes, congestion
of central vein and vacuolation of the
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centrilobular region. The quinolones are very
important antimicrobial because it effect on a
wide variety of aerobic organisms (27) but
the result obtained from work where similar
finding is reported by (28) Who found that
ciprofloxacin has the potential to induce
hepatotoxicity and renal toxicity effects.
Liver damage is previously observed (29)
who found that ciprofloxacin treated caused
congestion of sinusoids, centrilobular
necrosis and inflammatory leucocytic
infiltration. In support of this hypothesis the
administration of therapeutic and double
therapeutic doses of ciprofloxacin (57mg and
114mg/kg) in two periods (pre implantation
and post implantation of pregnancy) induced
various change in liver of pregnant rats and
their fetuses (30). Similar observation by
several authors following ciprofloxacin
treatment (31, 32 and 33) who showed that
the ciprofloxacin caused hepatocellular
necrosis and mixed inflammation infiltrate in
livers of patients. In addition the kidney of
the rabbits treated with ciprofloxacin showed
also vacuolation and dilation of cortical renal
tubules. This result agrees with the finding of
(34) who found that administration of
ciprofloxacin induced cell swelling of the
epithelial lining of renal tubules and necrosis
in kidney of the juvenile rats. In present
study, administration of ciprofloxacin caused
suppression spermatogenesis and present
spermatids in the lumen of seminiferous
tubules. This in concordance with the finding
by (35, and 36) concluded that ciprofloxacin
treatment caused in a marked reduction in
sperm count and motility the diminution of

these sperm may be referred to the
interference  ciprofloxacin  with  energy
production process required for sperm

vitality and motility. Some reports (37, and
38) stated that ciprofloxacin treatment in rats
significantly impair testicular function and
structure. These results indicate that
ciprofloxacin like other chemical agents may
directly interfere in the process of
spermatogenesis this may due to an increased
peroxide radical generation in the testes
following  ciprofloxacin  treatment.  In
conclusion: According to the results obtained
from this study. Ciprofloxacin has potential
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hepatotoxicity as evidenced by increased
enzymes activities (AST, ALT, ALP), total
cholesterol, total protein, albumin and
globulin, nephrotoxicity and testicular toxic-
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