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ABSTRACT

Cipraflaaaciit was evcdlualed as coribacicrial agent for albino rats in vitro (esting.
The antibacterial effect was ohservcd against Staphylococcus aureus, Streptococcus
pnewnonine. B, coli, Bactllus subtilis and Scdmonefla typldowcium anith a minimuarn -
hibitony concentration (MIC} level of 0.28. 0.56G, 0.14, (.56 and 1. 12 mg/mil, respective:
ly. On the other hiund the aniibacterial activity of ciprofloxacin was recluced 1shen cony-

bined with Jerrous sulphate.

Oral achininistration of rats with ciprofloxacin and ferrous sulphale ul doses of 9 ny
ciprojfloxacin and 1.8 my ferrous sulphate as clemerdal iron /100 g body weight, re-
spectively jor 7 successive days show significant increase in serum enzymalic activi-

tics of AST, ALT and ALK phosphatuse also level of serun ereatinine.

The culministration of ferrous sulphate with aprojloxacin rechiced sertim concentro-

tion o} ciprofloxacin from 14.5 to 5.4 uy /.

INTRODUCTION

Ciprofloxacin is broad spectrum antibiotic cllective against both Gram 1ve and Gran -ve bac-
lerla (Siebert, 1983). Clprofloxacin [s onc of {luoroinaled quinolone which is more ellective
Mycoplasma pucinmoniac (Osada, 1983). The pliarmacokinetics, toxicily and residue in tssuce
were previously stadled by (Walker ot al.,, 1989, fIlldcbrand ¢t al., 1993, Shungu ct al., 1993,
Anadon et al,, 1995 and Fujita ct al., 1995).

In the Geld ciprolloxacin may be nsed Llogethier with lercous sulphale, so Lthe effcet of lerrous
sulphate on the antibacterial activity ol clprofloxacinn and 1ls concentration n sernm st be

taken in cousideration. Moreover, he ellect ol ferrous sulphate on the anlibacterial activily ol
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ciprofloxacin and its coneentration in serum of rats. Moreover, (he effect of ciprolloxacin alone
and in cumblnation with ferrous snlphate on enzymatic activities and level of serum creatinine

werc lake and requires more investigation.

Accordingly this work was planned lo elarify the effect of ciprolloxacin with or without ferrous
sulphate on antlbacterial actvity 1n vitro, bjochemical analysis and concentration of used drugs

in the serum of rafs.

MATERIAL AND METHODS
Animals

40 mature albino rats of an average weight of 180-200 g b.wt, were used. Rates were led on
ordinary ration and water ad-libtium.

Drugs:

* Ciproflloxacin: was obtained from Alcxandria pharmaceuticals Company and standard solu-
tion was prepared.

* Ferrous sulphalc as elemental lron was obtalned from Fl-Nasr Pharmaceutical Chemical
Company, Egypt.

Bacterial stralns:

The bactera uscd in thls study (Staphylococcus aureus. Streptococcus pneumoniae, E. coli,
Bacillus subtills and Salmonella typhimurtum) were obtained from Microbiological Department
of Animal Health Research Institute, Dokkl.

1. Antibacterial activity in vitro:

Tests were perfortmed by the agar diffusion method with 1 m) of inoculum, counting 109 bac-
tenal cell per plate. Ciprofloxacin alone and in comblnation with ferrous sulphate were pul in
pores at the concentrations of 0.14, 0.28, 0.56, 1.12, 2,24 and 4.4 mg/ml with }),.8mg/ml, rc-
spectively and incubated at 37°C over night (Finegold and Martin, 1982).

L. Biochemical analysis:

Four groups of 10 albino rats each (180-200g b.wt.) were used for this pumose. The f(irst.
group was kept as a control group, whilc the second, third and fourth groups werc administcred
orally with ciprofloxacin and ferrous sulphate at doses of 9, 1.8 (as elcmental iron} wg/100g¢

b.wt., respectively [or 7 successive days.

individual blood samples werc obtained from rats, left to elot and sera were separated for bio-
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chemical analysis. The enzymatic aclivities of AST. ALT and AP wcre dclermined by Reltman
and Frankel (1957) and Ray (1970) whilc creatinine level was estimated by Husdan and Rapo-
part (1968).

1. Serum conceptration of eiprofloxacin with or without ferrous sulphate In rats:

Ciprofloxacin alone and In combined with ferrous sulphate concenlration In serum of rats
were measured by agar ditTuston incthod {(Bennett et al., 18068). Standard curve of ciprolloxacin

was prepared.

The residue was used directly Lo measurce clprofloxacin alone and in combination with {crrous
sulphatc concentrations (Scheer, 1987),

The resulls were subsequently analyzed by following the stattstical methods established by
Spnedecor (1969).

RESULTS
1. Antibacterial activity {a vitro:

The results of antibacterial activity tests of ciprofloxacin alone and In eombination with fer-
rous sulphatc are tabulated In table (1).

As shown [n thc table. the tested anUblotic was ellcctive agalnst some common bacteria
Streptoceccus pneumoniac, Staphylococcus aureus, 1. coll, Salmoncila typhimurium and Bacll-
lus subtllis) but when lerrous sulphate was added to ciprofloxacin it reduced its antibaclerial ac-
tivity.

11. Blochemaical analysis:

Oral administralion of ciprolloxacin and ferrous sulphaic at doscs 9, 1.8 (as clecmiental iron)
mg/ 100 g b.wt., rcspectively for 7 successive days, signtilcantly increascd the serum enzymatic

activities ol AST. ALT and AP and the level of serum erealinine whea comparcd with control
group {table, 2}.

III. Serum concentration of ciprofioxacin and ferrous sulphate in rats.

Alter repeated administration of ciprofloxacin alone and In combination with lerrous salphate,
the recorded high concentration in serum were 14.5 and 5.4 ug/ml. respectively which indicated
that ferrous sulphate reduced the concentratton of eiprolloxacin in serum ol {csted rats.

DISCUSSION

Ciprolloxacin is cflecttve and widely used as ncw broad spectrum antibtolic against Gram +ve
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and Gram —ve bacteria, also Mycoplasma pneumonia (Sato et al., 1982; Osada, 1983; Siebert
et al., 1983; Walser et al., 1993; Luna et al., 1991 and Minta et al.,, 1980). Tlie loxicity and
residue of the tested antiblolc in tissue was siudled by (Walker et al., 1989 and Hildebrand et
al., 1893). Howcver. the intcractlon between ciprolloxacin and {errous sulphate on the bacterial
activity and biochemical analysis have nol becn investigated wherc it was the aiin of the current

study.

The present study revealed (bal ciprofloxacin was eflective against some common bacleria but
much less effecclive when combined with [errous sulphale. This result was agrecd with Polk et
al. (1989); Smith (1988) and Lehto et al. (1994) whom recorded the samce results,

The oral administration of clprofloxacin alone nr combined with ferrous sulphale al doses 9
and 1.8 (elemental iron) mg/100g b.wt. for 7 successive days induced significant increase in the
activitics of AST, ALT, AP and In Lhe level of serumn creatinine. Similar resuits were¢ previously
oblained by (Nikl et al., 1987; Hanan, 1997). No available lilerature about Lhe effect ol combi-
nation of ciprofloxacin and ferrous sulphatc on biochemlcal analysis. The increase o AST, ALT
and AP activities reflects the degree of tissuc damage. A good deal of researchers (Cantarow and
Trumper, 1962 and Duncan and Prasse, 1981) claimed Lhat the aetivity of AST increased in In-
flammatory and degeneralve changes in llver becausce of increascd liberation of enzyimncs from
bepatic eells. In additiou, concomllant administration of testcd ciprofloxacin alune or in combi-
nation with lerrous sulphale increased serum creaunine Jevel whieh is specific indicator of renal

damage (Hoe and O'Shea, 1965).

When ciprofloxacin administered combined with {errous sulphate, the maximum concentra-
tion of ciprofloxacin in serum was reduced, this rcsults agree with Kara et al., 1991 wha rccord-
cd that fonmation of a ferric lon ciprofloxacin complex is probably the cause of the reduction in

ciprofloxacin bio-availability in the presence of iron.

Finally we concludcd that ferrous sulphate reduced the anlibacterial activity and serum con-
centration of ciprofloxacin, FFor this reason we inust avold the usage of clprolloxacin with ferrous

sulphate.
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Table (1): Antibacterial activity of ciprofloxacin and ciprofloxacin

combined with ferrous sulphate.

Microorganisms

Concentration of
ciprofloxacin

mg/ml

Zone of inhibition

Without ferrous
sulphate

With ferrous

Staphylococcus
aureus

0.14
0.28
0.56
1.12
2.24
4.48

ER RN

T
T

sulphate 1.8 mg/ml

Streplococcus
pneumoniae

0.14
0.28
0.56
1.12
2.24
4.48

¥
++
++
A+

E. coli

B. subtilus

S. typhimurium

0.14
0.28
0.56
1.12
2.24
4.48

0.14
0.28
0.56
1.12
224
4.48

0.14
0.28
0.56
1.12
2.24
448

Y S S S SR
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Table (2): Effect of oral administration of ciprofloxacin with and
without ferrous sulphate on serum enzymatic activities
and level of creatinine in rats, mean + SE (n=10)

[ Group T Dose ' Crentic
mg/100g | ALTuw1 | ASTwl | APul1 | -redtnime
b.wt. mg%
Control 2283 68.8 166 | 263
] +087 | 015 | +1.82 | £0.07
Ciprofloxacin 9 12657 | 11425 | 415 35.79
B £129 | +436 | £155 | £052
Ferrous sulphate L8 27.78 68.5 16.66 26.95
I B |- +099 | +2.85 | %0.06 +0.2
Ciprofloxacin 1 118757 | 93.75™ | 30.5™ | 30.52°
and ferrous O+18 | 1533 | 2256 | £075 | %02
sulphate |

* Significant at (P<0.05)
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