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ABSTRACT

The fluoroguinolones have become an increasingly popular class of antibiotics for use in a variety of infections. This
study investigated the effect of the spectra doses of sparfloxacin on the clinical chemistry parameters of healthy
albino rats. The rats were evenly distributed into four groups such that each group had similar mean weights. Group
1 (control group) was administered 2.0 ml of 0.9% normal saline solution throughout the experimental duration.
Group 2 (sub therapeutic dose) was administered a loading dose of 0.7 mg/kg body weight by oral route on day 1
and 0.35 mg/kg body weight p.o on days 2 to 7 while Group 3 (therapeutic dose) was administered a loading dose of
0.35mg/kg body weight p.o on day 1 and 0.175 mg/kg body weight p.o on days 2 to 7. Group 4 (toxic dose) was
administered a loading dose of 3.5 mg/kg body weight p.o on day 1 and 1.75 mg/kg body weight p.o on days 2 to 7.
The elevated levels of alanine aminotransferase (ALT) in the sub-therapeutic group are suggestive of liver-related
malfunction or injuries to the liver parenchyma. It can also be seen that sub-therapeutic doses of sparfloxacin has
some inductive effects on the ALTs but inhibitory effects by the toxic doses. Since no elevated levels of aspartate
aminotransferase (AST) were seen in the treated groups, this suggests sparfloxacin is not hepatotoxic. There was no
statistical difference in the creatinine levels of the control as well as all the treated groups. Thus it can be concluded
that the renal function is not affected as serum creatinine level is a more reliable indicator of renal function
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INTRODUCTION

appreciable degree of  prescription and
Fluoroquinolones are one of the most commonly administration. However, other quinolones have had
prescribed classes of antibiotics [1]. The their licensed indications restricted in certain
fluoroquinolones have become an increasingly countries due to varying extent of toxicities. These
popular class of antibiotics for use in a variety of include sparfloxacin in 1995, norfloxacin and
infections. Newer members in this class have been moxifloxacin [3 - 4] whereas others have been

developed with a broader spectrum of activity
including  better coverage of gram-positive
organisms, enterobacteriaceae and some pathogenic
streptococci. They are bactericidal agents that act by
inhibiting two bacterial enzymes, DNA gyrase and
topoisomerase 1V, with roles in DNA replication
thereby leading to cell death [2]. In most climes and
health institutions, fluoroquinolones like
ciprofloxacin and levofloxacin have enjoyed an
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outrightly withdrawn from the market, at least in
some countries, following serious ADRs and safety
concerns, including gatifloxacin [5], trovafloxa-
cin and alatrofloxacin [6].

It has been opined that sparfloxacin maintained a
therapeutic concentration of > 0.125 pg/ ml from
0.042 h to 12 h while showing immunomodulatory
effects on the humoral immune response and cell
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mediated immunity as evidenced by an increased
lymphocyte count as compared to both saline control
as well as antigen control [7]. The pharmacokinetics
of sparfloxacin is dose-dependent and has been
studied in a cross-over study after single-dose
administration of 200, 400, 600 and 800 mg orally to
12 healthy volunteers [8].

Uncommon but serious adverse drug reactions
(ADRs) associated with fluoroquinolones
include central nervous system (CNS)
toxicity, phototoxicity, cardiotoxicity, arthropathy,
and tendon toxicity with children and elderly being at
greater risks [9 - 10]. Tendonopathy may manifest
during, as well as sometimes long after
fluoroquinolone therapy has been discontinued [11].
Events that may occur in acute overdose are rare and
include renal failure and seizure [12]. The
interactions of the fluoroquinolones with different
receptor complexes such as blockade of the y-amino
butyric acid-a (GABA&) receptor complex within the
central nervous system, leading to oxidative stress
[13] and excitotoxic type effects has been proposed
to be the mechanisms of toxicity of fluoroquinolones
[9]. Even though current works show that blood
abnormalities occur in less than one percent of
patients, however, not much work has been done on
the effects of different doses of sparfloxacin on the
clinical chemistry parameters of healthy subjects.
Hence this research work was set out to investigate
the effect of the spectra doses of sparfloxacin (Figure
1) on the clinical chemistry parameters of healthy
albino rats.

| OH

Figure 1: Sparfloxacin
MATERIALS AND METHODS

Experimental animals: Twenty four Wistar rats of
either sex, weighing 80-150g, in-house bred at the
animal house of the College of Medicine of the
University of Lagos, were used in this study. The
animals were cared for and used in accordance with
the Institute of Laboratory Animal Research (ILAR)
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guidelines for care use of animals in experimental
studies [14]. Animals were housed under standard
laboratory conditions, air conditioned with 12-15
filtered fresh air changes per hour, environmental
temperature between 17-23°C, relative humidity 30-
70%, with 12 h fluorescent light (6.00 am to 6.00 pm)
and 12 hours dark cycle. Rats were housed
individually in standard wire mesh bottom wooden
cages with hard wood chips as beddings (size:
approximately L 410 x B 280 x H 140 mm), with
stainless steel top grill having facilities for pellet food
and Aquaguard filtered cum-purified water ad-
libitum.

Experimental protocol: Following two weeks of
acclimatization period, the animals were evenly
distributed into four groups with each group having
similar mean weights. The control group was
administered 2.0 ml of 0.9% normal saline solution
throughout the experimental duration. Group 2 (sub
therapeutic dose) was administered a loading dose of
0.7 mg/kg body weight by oral route on day 1 and
0.35 mg/kg body weight p.o on days 2 to 7 while
Group 3 (therapeutic dose) was administered a
loading dose of 0.35mg/kg body weight p.o on day 1
and 0.175 mg/kg body weight p.o on days 2 to 7.
Group 4 (toxic dose) was administered a loading dose
of 3.5 mg/kg body weight p.o on day 1 and 1.75
mg/kg body weight p.o on days 2 to 7. On the eight
day, blood was collected from the retro orbital plexus
of each animal into lithium heparinised tubes. Plasma
was separated in a refrigerated ultracentrifuge at
3500rpm for 15mins and analysed for: alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), creatine kinase
(CK), albumin (Alb.), urea, creatinine (Crea.),
cholesterol (Chol.). The serum samples were assayed
for alkaline phosphatase using the phenolphthalein
method [15], alanine transaminase and aspartate
transaminase were determined by the procedure of
Rietman and Frankel [16]. Urea was assayed using
urease — Bertthelot method [17], total cholesterol
using enzymatic endpoint method [18 - 19] and
creatinine assay was done by alkaline picrate method
[20].

Statistical analysis: All values were expressed as
Mean (£SD). Data were analysed by one way
Analysis of Variance (ANOVA) followed by
Dunnet's test for multiple comparisons with the level
of significance considered at p < 0.05 (Graph pad
Prism 5).

RESULTS

The study was carried out to investigate the effect of
sparfloxacin on the clinical chemistry parameters in
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healthy rats. Table 1 shows the biochemical
parameters investigated following the administration
of loading doses of 0.35, 0.70 and 3.50mg/kg body
weight sparfloxacin on day 1 and maintenance doses
of 0.175, 0.35 and 1.75mg/kg on days 2 to 7
respectively to the sub-therapeutic, therapeutic and
toxic dose groups. The study showed that there was
no statistical significant difference in the ALT levels
between the control group and the therapeutic dose
group. However, a significant statistical difference in
the ALT levels was seen between the control group
and the sub-therapeutic and toxic dose groups. The
AST levels in all the treated groups were
significantly decreased when compared to the control
group. All the treated groups showed significant
statistical difference (increase) relative to control.
The trend however is inversely proportional to the
dose of sparfloxacin administration with a marked
rise seen in the sub-therapeutic dose of sparfloxacin.
A significant statistical difference (increase) in the
creatinine levels in the treated groups with the
highest value seen in the toxic dose group. The
inverse relationship between glomerular filtration rate
(GFR) and creatinine might as well suggest a
lowering of the GFR of sparfloxacin or renal
insufficiency. The cholesterol levels in all the treated
groups were statistically significant when compared
to that of the control group. As can be seen from the
table, an inverse relationship is seen between
sparfloxacin dose and cholesterol levels therefore
indicative of the potential of sparfloxacin in lowering
cholesterol levels.

DISCUSSION

Our study showed an elevation in the liver function
enzymes which represented statistical significant
difference except for ALT levels in the therapeutic
dose group. Elevations in serum ALT are more
specific for liver related injuries or diseases [21].
Hence the elevated levels in the sub therapeutic
group are suggestive of liver related malfunction or
injuries to the liver parenchyma. It can also be seen
that sub therapeutic doses of sparfloxacin have some
inductive effects on the ALTs but inhibitory effects
by the toxic doses. Albeit earlier research has shown
that elevated levels of AST are seen in myocardial
infarction and liver injury. AST is less specific than
ALT [22]. Therefore, therapeutic doses of
sparfloxacin results in little or no damage to tissues
containing these enzymes. Since no elevated levels of
AST was seen in the treated groups, this is suggestive
of sparfloxacin not being hepatotoxic. Slight or
moderate elevations of both AST and ALT activities
have been observed after administration of various
medications such as NSAIDS, antibiotics,
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antiepileptic drugs, HMGCoA reductase inhibitors
(such as statins), or opiates [23]. Medical research
has shown that blood usually contains low levels of
AST and when the body tissue or an organ such as
the heart or liver is diseased or damaged, there is a
release of additional AST into the bloodstream [24].
The AST — ALT ratio is sometimes a useful
prognostic parameter especially in alcoholic liver
disease [25]. The AST/ALT ratios of the groups were
control (0.49), sub — therapeutic dose (0.37),
therapeutic dose (0.27) and toxic dose (0.47). Since
the ratio is less than 1 in all groups, this is indicative
of no drug — related inflammation in the liver. The
lowest ratio was seen in the therapeutic dose and this
is suggestive of the safety of 0.70 mg sparfloxacin
per kg bodyweight. Like chlorpromazine and
sulphonamides, sparfloxacin has been observed to
increase serum ALP concentrations. Most of the
fluroquinolones are eliminated primarily through
glomerular filtration and tubular secretion in the
kidney [26]. The serum creatinine level is a more
reliable indicator of renal function than the blood
urea nitrogen (BUN) [28]. Serum creatinine
concentration increases in the presence of impaired
renal function. Since no significant difference was
seen in the creatinine levels of the treatment groups,
it can be suggestive of no impaired renal function in
the groups. However a statistical significant decrease
in the urea was seen in the toxic dose group.
Cholesterol, an important parameter of the lipid
profile was seen to be significantly decreased (p<
0.05) in all the groups. An inverse relationship
between the dose of sparfloxacin administered and
cholesterol levels was profiled in the study. Serum
creatine Kkinase has been shown to increase in
response to muscle myalgia or muscle injury.
Sparfloxacin administered at all treatment doses can
be said to have been implicated in the rise consequent
to muscle injury with higher effects seen in the sub
therapeutic dose group. An overview of the chronic
and sub chronic administration of sparfloxacin is
therefore questionable with respect to the clinical
chemistry of subjects. Hence there is the need for
appropriate therapeutic drug monitoring (TDM) of
the biochemical parameters in subjects placed on
sparfloxacin at various doses

CONCLUSION

The elevated levels of liver function tests are of
clinical concern in subjects placed on long term
administration of sparfloxacin. Sparfloxacin has been
implicated in the elevation of liver enzymes on
administration of maintenance and loading doses. It
is therefore recommended that following sparfloxacin
administration should be therapeutic drug monitoring
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(TDM) on subjects with the appropriate intervention.
Additional monitoring is also indicated to ensure that
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brought to baseline or whether a trend of elevations is
noted on multiple occasions.

the appropriate clinical chemistry parameters are

Table 1: Effect of Sparfloxacin on the Clinical Chemistry parameters of healthy rats

Biochemical Parameters Control Treated groups (dose in mg/kg body weight)
0.35 0.70 3.50

Creatinine (mg/dl) 0.69+0.01 0.75+0.01 0.74+0.01 0.77+£0.01
Cholesterol (mg/dl) 86.5+0.71 82.5+ 3.54* 65.0 + 1.41* 54.0 £ 1.41*
Albumin (g/dl) 258 +0.01 258+ 0.01 2.26+0.25 155+ 0.71*
Creatine Kinase (U/l) 1236.0 + 6.36 4302.5 £ 0.28*** 3031.5 £ 3.54** 2689.5 + 13.4*
Urea (mg/dl) 21.5+0.01 23.5+0.71 255+0.71 15.5+0.71*
Alkaline phosphatase, 233.5+0.07 185.5+0.71* 301.5+0.07* 187.5+0.71*
ALP (U/)
Aspartate Transaminase, 123.7 £0.07 108.5+0.07* 68.1 + 0.07* 88.5+0.21*
AST (U/l)
Alanine transaminase, 253.2 + 0.07 295.7 + 0.07* 251.7 £ 0.07 187.3 +0.07*
ALT (UN)

Values are expressed as Mean + SD, One Way ANOVA followed by Dunnet's Test,

* = P<0.05; ** = p<0.01; *** = p<0.001. Treated groups are compared with Control group.
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