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Abstract

Ciprofloxacin is the most commonly used second geitn fluoroquinolone antibiotic. It is a
broad-spectrum antibiotic effective against botlar@positive and Gram-negative organisms. It
is also effective again$i. influenzae penicillinase-producin@almonella typhiCampylobacter
spp and Pseudomonas sppN. gonorrhoeaeThe objective of this study is to measure and
compare the sensitivity of the selected antibiotidh the standard. It is significant to determine
the quality of antibiotics because of rapid occocee of antibiotic resistance due to use of
substandard or poor quality drugshe study ofin vitro antimicrobial susceptibility test of
Beuflox® and Deoflox® tablets were performed byngsdisc diffusion method. The clinical
isolates of three different strains Bf coliand two other species of microorganisi@alnonella
Typhi and Pseudomonas sppwere collected. The bacterial isolates were sitilb@ad and disc
diffusion test was performed where the discs wélected antibiotics were placed on the agar
plate that had been inoculated with microorganiamg after overnight incubation the zone of
inhibition was measured. The result of this studyswhown that, zone of inhibition Bf coli
isolates were collected from blood sample (13 mmBeuflox® and Deoflox®) was resistance
and urine sample (20 mm for Beuflox® and Deoflox@)s intermediate and stool sample (17
mm for Beuflox® and 12 mm for Deoflox®) was senstio Beuflox® and Deoflox® tablet by
compared with the Ciprofloxacin standard. Beuflog® mm) and Deoflox® (38 mm) tablets
were also susceptible Rseudomonaspp isolates where the zone of inhibition of Cipra@éain
standard was 40 mm.

Salmonella typhialso susceptible to Beuflox® (39 mm) and Deoflof@8 mm) tablets where
the results were compared with the Ciprofloxacandard (40 mm). Antimicrobial susceptibility
test is essential for the selection of the antibioThe results of antimicrobial susceptibility
testing should be combined with clinical informati@and experience when selecting most
appropriate antibiotic therapy for the patient.

Key words: In vitro antimicrobial susceptibility test, Zone of inhibit, Disc diffusion,
Antibiotic resistance etc.



Chapter- 1
Introduction



1.1 Overview

Ciprofloxacin tablet is a broad spectrum oral amtmobial agent which is an oral solid dosage
form. Ciprofloxacin is rapidly and well absorbedorit gastrointestinal tract. After oral
administration Ciprofloxacin is widely distributeéldroughout the body. Ciprofloxacin is present
in active form in the saliva, nasal and bronchiatrstions, mucosa of the sinuses, sputum,
peritoneal fluid, prostatic secretions. It has dieen detected in lung, fat, muscle, cartilage and
bone. It is mainly eliminated from the body by gkmular filtration and active tubular secretion.
There is a delay in the absorption of drug whematipxacin tablet is concomitantly given with
food. Ciprofloxacin acts by inhibiting the enzymtgpoisomerase Il and topoisomerase |V,
which are required for the bacterial DNA transadpt replication, repair and recombination.
The microorganisms resistant to the ciprofloxacewrbe occurs due to the either mutations in
the DNA gyrases decreased the permeability of ouembrane or efflux mechanism of drug.
So, therefore in vitro antimicrobial susceptibiligsting is necessary to perform in laboratory to
measure susceptibility of antibiotics of choice ¥yrious methods like dilution and/or disc
diffusion method. In dilution method, the minimumhibitory concentration of antimicrobial
agents is measured by broth and/or agar dilutiohnigues. On the other hand, disc diffusion
technique is performed by measuring the zone abitibn. This is performed by paper disc
which is impregnated with the antimicrobial agemtdst the susceptibility of the microorganism
to that antimicrobial agent. If the microorganissnsusceptible to the antimicrobial agent that
means, the agent of choice can effectively intitat microorganism and if the microorganism is
resistant to the antimicrobial agent that meanat there is need another therapy for that
microorganism.

Under the perspective of Bangladesh, which is armopulated country, peoples are suffered
from various diseases. Antimicrobial agents likerafloxacin is widely used popular drug here.
Treatment of the diseases can become complicataatiihicrobial resistance is developed and
wrong medications are chosen to treat diseasesovEocome this situation, physicians and
doctors should test the anti microbial susceptibihf selected medications and should choose
the correct medications for patient. People alsoulsh careful while taking this type of
medication. The purpose of this research is toroete the susceptibility of Ciprofloxacin
against different species of bacteria in diffederainds of ciprofloxacin present in Bangladesh.
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1.2 Microorganism

Microorganisms are the subject of microbiology whis the branch of science that studies
microorganisms. A microorganism can be one celtloster of cells that can be seen only by
using a microscope. Microorganisms are organizexdix fields of study:

1. Bacteriology Bacteriology is the study of bacteria which areeocelled prokaryotic
organisms. For examplBacillus anthracisis a bacterium which causes anthrax.

2. Virology: Virology is the study of viruses, which are subroscopic, parasitic, acellular
entity composed of nucleic acid core surroundedabyrotein coat. For exampl®&aricella-
Zostervirus, that causes chicken pox in humans.

3. Mycology. Mycology is the study of fungus. A fungi which aseukaryotic organism, that
absorbs nutrients from its external environment sghaells have nucleus, cytoplasm and
organelles and not photosynthetic. For exampleasieand some molds.

4. Phycology Phycology is the study of algae which are eukiacygphotosynthetic
microorganisms, whose cells have nucleus, nucleaglepe, cytoplasm and organelles and that
is able to carry out photosynthesis.

5. Protozoology Protozoology is the study of protozoa, animaélgingle cell microorganisms
that can be found in aquatic and terrestrial emvitents. An example lkmoeba Proteus

6. Parasitology Parasitology is the study of parasites whichrisoeganism that lives at the
expense of another organisms or host. Examplesa@sjies are: bacteria, viruses, protozoa,
worms, arthropods, flatworms etc (Betsy, T. anddted.E 2012).

A microorganism is a pathogen if it is capable aluging disease. The agents of human
infectious diseases belong to five major groupsoafanisms: bacteria, fungi, protozoa,
helminthes, and viruses (Levinson, W., 2006).

1.2.1 Characteristics of bacteria

* Shape and size:

= Bacteria have three shapes: cocci (sphere), b&odls), spirochetes (Spirals).
= Cocci are arranged in three patterns: pairs (dggog, chains (streptococci), clusters
(staphylococci).

» The size of bacteria ranges fropini to 3um.
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Figure 1: Shapes of Bacteria (Levinson, W., 2006).

+ Bacterial cell wall:

= All bacteria have cell wall composed of peptidagly except Mycoplasma, which are
surrounded by a cell membrane.
= Gram-negative bacteria have thin peptidoglycaneoed by an outer lipid containing
membrane, whereas gram-positive bacteria have gapkdoglycan and no outer membrane.
» The outer membrane of gram-negative bacteria swtndotoxin (lipopolysaccharide).
» Bacterial DNA:

= The bacterial genome consists of a single chromesof circular DNA located in the
nucleoid.

» Plasmids are extra chromosomal pieces of cirddhA that encode both exotoxins and
many enzymes that cause antibiotic resistance.

= Transposons are small pieces of DNA that moveuatly between chromosomal DNA
and plasmid DNA. They carry antibiotic resistaneaes.

» Structures External to the Cell Wall:

= Capsules are antiphagocytic, they limit the apitit neutrophils to engulf the bacteria.

Capsules are also antigen in several vaccines,asipheumococcal vaccine.



= Pili are filaments of protein that extend from thacterial surface and mediate the
attachment of bacteria to the surface of humars.cell

= The glycocalyx is a polysaccharide “slime layegceted by certain bacteria and it
attaches bacteria firmly to human cells.

 Gram Stain:

= Gram stain is the most important staining proceduGram-positive bacteria have the
ability to retain the crystal violet-iodine compler the presence of lipid solvent, usually
acetone-alcohol and stain purple.

= Gram-negative bacteria have an outer lipid-coimgimembrane and thin peptidoglycan;
lose the purple dye when treated with acetone-alcofhey become colorless and then stain
pink when exposed to a red dye such as safranin.

* Bacterial Spores:

= Spores are medically important because they ai@yhheat resistant are not killed by
many infectants. Boiling will not kill spores.

= Spores have thick, keratin like coat that allowenm to survive for many years,
especially in the soil.

= Spores are metabolically inactive but contain DNidpsomes, and other essential

components (Levinson, W., 2006).

Tablel: Classification of bacteria (Levinson, W., 2006).
Characteristics Genus Representative diseases

I. Rigid, thick-walled cells
A. Free-living (extracellular bacteria)
1. Gram-positive
a. Cocci Streptococcus Pneumonia, pharyngitis
Staphylococcus | Abscess of skin
b. Spore-forming rods

(1) Aerobic Bacillus Anthrax
(2) Anaerobic Clostridium Tetanus, botulism
c. Non-spore-forming rods
(1) Filamentous Actinomyces Actinomycosis
Nocardia Nocardiosis
(2) Nonfilamentous Cornybacterium Diphtheria

2. Gram- Negative




a. Cocci Nesseria Gonorrhea, meningitis
b. Rods
(1) Facultative
(a) Straight
(i) Respiratory organismg Haemophilus Meningitis
(i) Zoonotic organisms | Brucella Brucellosis
(i) Enteric Escherichia UTI, diarrhea
Enterobacter UTI
Characteristics Genus Representative Diseases
Serratia Pneumonia
Klebsiella Urinary tract infection,
Pneumonia
Salmonella Enterocolitis
Shigella Enterocolitis
(2) Aerobic Pseudomonas Pneumonia, UTI
(3) Anaerobic Bacteroides Peritonitis
3. Acid-fast Mycobacterium Tuberculosis, leprosy
B. Non-free living (obligate intracellular| Rickettsia Rocky mountain spotted feve
parasites)
II. Flexible, thin-walled cells Treponema Syphilis
(Spirochetes)
. Wall-less cells Mycoplasma Pneumonia

1.3 Antimicrobial Susceptibility Test

Bacterial strains, even from the same species, waay widely in sensitivity to antibiotics.
Information about the antimicrobial susceptibiliy the infecting microorganism is important
for appropriate drug selection. Several tests arailable for determination of bacterial
sensitivity to antimicrobial agents. The most comiyaused are disc-diffusion tests, agar- or

broth-dilution tests, and automated test systemsoof@an et al, 2008).



The disc-diffusion technique provides only quaiitator semi quantitative information on
antimicrobial susceptibility. The test is performbyg applying commercially available filter-
paper discs impregnated with a specific amounhefdrug onto an agar surface, over which a
culture of the microorganism has been streakederAf8 to 24 hours of incubation, the size of
the clear zone of inhibition around the disc is sugad. The diameter of the zone depends on the
activity of the drug against the test strain. Stadized values for zone sizes for each bacterial
species and each antibiotic permit classificatibthe clinical isolate as resistant, intermediate,

or susceptible. (Goodman et al, 2008).

Dilution tests employ antibiotics in serially didal concentrations in solid agar or broth medium
containing a culture of the test microorganism. Towest concentration of the agent that
prevents visible growth after 18 to 24 hours ofuipation is known as the minimal inhibitory
concentration (MIC) (Goodmaet al,2008).

Automated systems also use a broth-dilution metfbd.optical density of a broth culture of the
clinical isolate incubated in the presence of dugletermined. If the density of the culture
exceeds a threshold optical density, then growthdeaurred at that concentration of drug. The
MIC is the concentration at which the optical dgnsemains below the threshold (Goodn&n
al, 2008).

1.4 Ciprofloxacin

The first quinolone, nalidixic acjdvas isolated as a by-product of the synthesithtwroquine

It has been available for the treatment of urirteagt infections for many years. The introduction
of fluorinated 4-quinolones, such as ciprofloxa@@iPRO), represents a particularly important
therapeutic advance because these agents havedmtiactrobial activity and are effective after
oral administration for the treatment of a wideie®r of infectious diseases (Goodmeanal,
2008).

It is the most potent first generation fluoroquomed active against a broad range of bacteria; the
most susceptible ones are the aerobic Gram-neghdigdli, especially the Enterobacteriaceae
and Neisseria (Tripatlat al,2008).



Ciprofloxacin is rapidly absorbed orally, but foddcays absorption and first pass metabolism
occurs. The most prominent feature of ciprofloxasihigh tissue penetrability, concentration in
lung, sputum, muscle, bone, prostate and phago@teseds that in plasma, but CSF and

aqueous levels are lower (Tripa#tial,2008).

HU Y

F COzH
O
Figure 2: Ciprofloxacin Hydrochloride (British Pinaacopoeia, 2009. p. 1381.)

! , HCI

Molecular Formula: C;7H18FN3O3, HCL
Molecular Mass. 367.8
Action and use:Fluoroquinolone antibacterial

Chemical Name: 1-Cyclopropyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-Etdihydroquinoline-3-

carboxylic acid hydrochloride.

Content
98.0 per cent to 102.0 per cent (anhydrous substanc

Characteristics

Appearance
Pale yellow, crystalline powder, slightly hygrosmp

Solubility
Soluble in water, slightly soluble in methanol, yweslightly soluble in ethanol, practically

insoluble in acetone, in ethyl acetate and in metig/chloride (British pharmacopoeia, 2009).



Chemistry

Quinolones containing a carboxylic acid moiety @sipon 3 of the primary ring structure. Many
of the newer fluoroquinolones also contain a flnersubstituent at position 6 and a piperazine
moiety at position 7(Goodmaet al,2008).

1.5 Mechanism of Action of Ciprofloxacin

The quinolone antibiotics target bacterial DNA ggaand topoisomerase 1V). For many gram-
positive bacteria (such & aureuy topoisomerase IV is the primary activity inhédt by the
qguinolones. In contrast, for many gram-negativetdséx (such a&. coli), DNA gyrase is the
primary quinolone target. The individual strandsdofible-helical DNA must be separated to
permit DNA replication or transcription. Howevenyghing that separates the strands results in
"overwinding" or excessive positive supercoilingtioé DNA in front of the point of separation.
To combat this mechanical obstacle, the bactenayme DNA gyrase is responsible for the
continuous introduction of negative supercoils iBtNA. This is an ATP-dependent reaction
requiring that both strands of the DNA be cut tonpe passage of a segment of DNA through
the break; the break then is resealed (Goodshah 2008).

The DNA gyrase oE. coliis composed of two 105,000-dalton A subunits aval95,000-dalton

B subunits encoded by tlgyrA andgyrB genes, respectively. The A subunits, which catry o
the strand-cutting function of the gyrase, are ghe of action of the quinolones. The drugs
inhibit gyrase-mediated DNA supercoiling at concations that correlate well with those
required to inhibit bacterial growth (0.1 to u@/ml). Mutations of the gene that encodes the A
subunit polypeptide can confer resistance to thlesgs (Goodmaet al,2008).
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Figure 3: Simplified diagram of the mechanism diat of the fluoroquinolones (Rang, H.&

al, 2007).

Topoisomerase IV also is composed of four subweritoded by thparC andparE genes irE.

coli. Topoisomerase IV separates interlinked (catepatadghter DNA molecules that are the
product of DNA replication. Eukaryotic cells do notntain DNA gyrase. However, they do
contain a conceptually and mechanistically simtigre 1l DNA topoisomerase that removes

positive supercoils from eukaryotic DNA to prevésttangling during replication. This enzyme



is the target for some antineoplastic agents. Qaires inhibit eukaryotic type Il topoisomerase
only at much higher concentrations (100 to 100Q6/ml) (Goodman et al, 2008).

1.6 Pharmacokinetics of Ciprofloxacin

The goal of drug therapy is to prevent, cure, articd various disease states. To achieve this
goal, adequate drug doses must be delivered tatbet tissues so that therapeutic yet nontoxic
levels are obtained. Pharmacokinetics examinesnineement of a drug over time through the
body. Pharmacological as well as toxicological awdi of drugs are primarily related to the
plasma concentrations of drugs. Thus, the clinicrarst recognize that the speed of onset of
drug action, the intensity of the drug's effectd dne duration of drug action are controlled by
four fundamental pathways of drug movement and fioadion in the body.

First, drug absorption from the site of administmat (Absorption) permits entry of the
therapeutic agent (either directly or indirectliy)a plasma. Second, the drug may then reversibly
leave the bloodstream and distribute into the stitgal and intracellular fluids (Distribution).
Third, the drug may be metabolized by the livednidy, or other tissues (Metabolism). Finally,
the drug and its metabolites are removed from tdybn urine, bile, or feces (Elimination)
(Harveyet al, 2008).

1.6.1 Absorption

The quinolones are well absorbed after oral admnatisn and distributed widely in body
tissues. Food does not impair oral absorption buaty rdelay the time to peak serum
concentrations. Oral doses in adults are 250 to mgOevery 12 hours for ciprofloxacin.
Bioavailability of the fluroquinolones is greatéan 50% for all agents and greater than 95% for

several (Goodmaet al,2008).
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Figure 4: Schematic diagrams of drug absorptiostridution, metabolism and elimination
(Harvey, R.A. et al., 2008).

1.6.2 Distribution

The volume of distributions for quinolones is higtith concentrations of quinolones in urine,
kidney, lung and prostate tissue, stool, bile, mplsages and neutrophils higher than the serum
levels. Quinolone concentrations in cerebrospilad f bone and prostatic fluid are lower than in

serum. Ciprofloxacin have been detected in humaadbmilk (Goodmaet al,2008).

1.6.3 Elimination

Most of the quinolones are cleared predominantlythwy kidney and the dosages must be
adjusted for renal failure (Goodmanal,2008).

It is excreted primarily in urine, both by glomeaufiltration and tubular secretion, urinary and
biliary concentrations are 10-50 folds higher tptasma (Tripathet al,2003).
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1.7 Available forms of Ciprofloxacin

Ciprofloxacin (Cipro, Cipro 1.V.)

Oral: 250, 500, 750 mg tablets; 50, 100 mg/mL sosjo®

Parenteral: 2, 10 mg/mL for IV infusion

Ophthalmic (Ciloxan): 3 mg/mL solution; 3.3 mg/gntmhent (Katzunget al2012).

1.8 Dosage of Ciprofloxacin
By mouth: Respiratory-tract infections, 500-750 twgce daily (750 mg twice daily in

pseudomonal lower respiratory-tract infection istayfibrosis)

Urinary-tract infections, 250-750 mg twice daily5(2 mg twice daily for 3 days usually

adequate for acute uncomplicated cystitis in women)

Acute or chronic prostatitis, 500 mg twice daily &3 days

Gonorrhoea, 500 mg as a single dose

Anthrax (treatment and post-exposure prophylas@), mg twice daily
Most other infections, 500 mg twice daily (incredde 750 mg twice daily in severe or deep-

seated infection)

By intravenous infusion: Over 60 minutes, 400 mgrgw8—12 hours.
Anthrax (treatment and post-exposure prophyladg)intravenous infusion: over 60 minutes,
400 mg every 12 hours (Thompson D, 2011).

1.9 Therapeutic Uses of Ciprofloxacin

Urinary Tract Infections

The fluoroquinolones are significantly more potemtd have a much broader spectrum of
antimicrobial activity for urinary tract infectiongaused by susceptible microorganisms.

Comparative clinical trials indicate that the flaquinolones are more efficacious than

12



trimethoprim-sulfamethoxazole for the treatmentuoiary tract infections (Goodmaet al,
2008).

Prostatitis
Ciprofloxacin have been effective in uncontrolledls for the treatment of prostatitis caused by
sensitive bacteria. Fluoroquinolones administer@d4f to 6 weeks appear to be effective in

patients not responding to trimethoprim-sulfametmte (Goodman et al, 2008).

Sexually Transmitted Diseases

The quinolones are contraindicated in pregnanayorBlquinolones lack activity fofreponema
pallidum but have activityin vitro againstN. gonorrhoeae, C. trachomatiandH. ducreyi.A
single oral dose of a fluoroquinolone such as ¢ipxacin is effective treatment for sensitive
strains ofN. gonorrhoeaeChancroid (infection byH. ducrey) can be treated with 3 days of
ciprofloxacin (Goodmaset al,2008).

Gastrointestinal and Abdominal Infection

For traveler's diarrhea (frequently caused by etaigenicE. coli), the quinolones are equal to
trimethoprim-sulfamethoxazole in effectiveness,u@dg the duration of loose stools by 1 to 3
days. Ciprofloxacin given for 5 days all have bedfective in the treatment of patients with
shigellosis, with even shorter courses effectivanany cases. Ciprofloxacin treatment cures
most patients with enteric fever causedyyphi,as well as bacteremic nontyphoidal infections
in AIDS patients, and it clears chronic fecal agg. Shigellosis is treated effectively with either

ciprofloxacin or azithromycin (Goodmaat al,2008).

Respiratory Tract Infections

The fluoroquinolones havie vitro activity against commonly recognized respiratoayhpgens,
including H. influenzae, Moraxella catarrhalis, S. aureus, Mneumoniae, Chlamydia
pneumoniae, and Legionella pneumophila.Either a fluoroquinolone (ciprofloxacin or
levofloxacin) or azithromycin is the antibiotic ohoice forL. pneumophilaFluoroquinolones
have been very effective at eradicating bdthnfluenzaeandM. catarrhalisfrom sputum. Mild
to moderate respiratory exacerbations owind’tcaeruginosain patients with cystic fibrosis

have responded to oral fluoroquinolone therapy (Buanet al,2008).
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Bone, Joint, and Soft Tissue Infections

The treatment of chronic osteomyelitis requiresiqgrged (weeks to months) antimicrobial
therapy with agents active agairf&taureusand gram-negative rods. The fluoroquinolones, by
virtue of their oral administration and appropriaetibacterial spectrum for these infections,
may be used appropriately in some cases; recommdatwies are 500 mg every 12 hours or, if
severe, 750 mg twice daily. Dosage should be retitmepatients with severely impaired renal
function. Clinical cures have been as high as 7&5%hronic osteomyelitis in which gram-
negative rods predominat. Ciprofloxacin as solaapg is effective in 50% of diabetic foot

infections (Goodmast al,2008).

Other Infections

Ciprofloxacin received wide usage for the prophidaaf anthrax and has been shown to be
effective for the treatment of tularemia. Ciprofé@n plus amoxicillin-clavulanate has been
shown recently to be effective as an oral empirtbakapy for fever in low-risk patients with

granulocytopenia secondary to cancer chemothef@pgdmaret al,2008).

2.0 Microbiological features of Ciprofloxacin
Remarkable features of ciprofloxacin are:
* Rapidly bactericidal activity and high potency
* Low frequency of mutational resistance
* Protective intestinal streptococci and anaerobesppared
* Low propensity to select plasmid type resistantants
» Less active at acidic pH
* Relatively long post-antibiotic effect on Enteroteaaceae, Pseudomonas and Staph.

» Active against mang-lactum and aminoglycoside resistant bacteria.

The spectrum of action is summarized below:

Highly Susceptible: = E. coli = Neisseria gonorrhoea
= K. Pneumoniae * N. meningitides
= Enterobacter * H. influenza
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= Salmonella typhi = H. ducreyi
= Other Salmonella = Campylobacter jejuni
Moderately Susceptible: = Pseudomonas aeruginosalegionella

= Staphylococcus aureus = Listeria

= Staph. Epidermidis » Branhamella catarrrhalis
= Bacillus anthracis = Mybacterum tuberculosi
Low/ variable Susceptible: = Streptococcus pyogenes = Streptococcus faecalis

= Streptococcus pneumoniaeMycobacterium Kanasii

= Chlamydia = Mycobacterium avium
Resistant Bacteria: = Bacterioides fragilis

= Clostridia

=Anaerobic cocci
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Figure 5: Antibiotic action on bacteria (HarveyRAet al, 2010).
2.1 Side Effects of Ciprofloxacin

Ciprofloxacin has good safety record: side effectsur in ~10% patients; but are generally mild;
withdrawal is needed only in 1.5%.
» Gastrointestinal: Nausea

Vomiting
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Bad taste
Anorexia
Diarrheanfrequent- because gut anaerobes are not affecte

+ CNS: Dizziness
Headache
Restlessness
Anxiety
Insomnia
Impairment of concaitvn and dexterity
Tremor

Seizures are rarepoanly at high doses.

» Skin/Hypersensitivity:  Rash
Pruritus
Phtosé&rgy
Urticaria
Swellinglips etc.

» Tendonitis and tendon rupture: A few cases haea beported (Tripathet al,2003).

2.2 Precautions of the use of Ciprofloxacin
2.2.1 General
* Quinolones should be used with caution in patiemith a history of epilepsy or
conditions that predispose to seizures, in G6POcigecy, myasthenia gravis (risk of
exacerbation), and in children or adolescents r@ptithy has developed in weight-
bearing joints in young animals).
» Exposure to excessive sunlight should be avoidadcddtinue if photosensitivity
occurs).
» Quinolones may induce convulsions in patients withvithout a history of convulsions;
taking NSAIDs at the same time may also induce t{iEmmpson D, 2011)
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2.2.2 Pregnancy

Quinolones should be avoided in pregnancy becdesehave been shown to cause arthropathy
in animal studies; safer alternatives are availébf®mpson D, 2011).

Ciprofloxacin should not be given to pregnant wor(@nodmaret al,2008).

2.2.3 Pediatrics Use

The significance of this effect in humans is urmiarind in some specific circumstances short-
term use of either ciprofloxacin may be justifiedchildren (Thompson D, 2011).

The fluroquinolones have been contraindicated ifdm. Ciprofloxacin has been administered

to millions of children in India and elsewhere, evfcase joint pain and swelling have been

reported.

2.2.4 Contra-indications

Renal impairment:

By mouth, 250-500 mg every 12 hours if eGFR 30—&@mmmute/1.73m2 (every 24 hours if
eGFR less than 30 mL/minute/1.73m2).

By intravenous infusion, (200 mg over 30 minut@§)0—400 mg every 12 hours if eGFR 30-60
mL/minute/1.73m2 (every 24 hours if eGFR less tBAnmL/ minute/1.73m2) (Thompson D,
2011).

2.3 Drug Interactions
 Plasma concentration of theophylline, caffeine awdrfarin are increased by
ciprofloxacin due to inhibition of metabolism: toky of this drug can occur.
* NSAIDs may enhance the CNS toxicity of fluroquinms; seizures are reported.
* Antacids, sucralfate and iron salts given conculyenreduce absorption of

fluroquinilones (Tripathet al,2003).
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2.4 Mechanism of Ciprofloxacin Antibiotic Resistane

The recent emergence of antibiotic resistance atebial pathogens, both nosocomially and in
the community is a very serious development thedattens the end of the antibiotic era. There
now are strains of enterococ&seudomonas sppand Enterobacterthat are resistant to all
available antibiotics. For an antibiotic to be effee, it must reach its target in an active form,
bind to the target, and interfere with its functiokccordingly, bacterial resistance to an
antimicrobial agent is attributable to three geherachanisms:

(1) The drug does not reach its target,
(2) The drug is not active, or

(3) The target is altered (Goodmeinal,2008).

Resistance to fluoroquinolones: the basics

Il

DML gyrase

Gram (-) - Gram (+)

Figure 6: Resistance to fluroquinolones (Ciproflara (File, T.M. and Slama, T.2000).

2.4.1 Reduced Drug Concentration
The outer membrane of gram-negative bacteria isrm@able barrier that excludes large polar

molecules from entering the cell. Small polar males, including many antibiotics, enter the

18



cell through protein channels called poriAdsence of, mutation in, or loss of a favored ipori
channel can slow the rate of drug entry into a oellprevent entry altogether, effectively

reducing drug concentration at the target site (Bwn et al, 2008).

2.4.2 Mutation or phenotypic change
If the target is intracellular and the drug regsigetive transport across the cell membrane, a
mutation or phenotypic change that shuts downtthissport mechanism can confer resistance.
(Goodman et al, 2008).
2.4.3 Efflux pump mechanism
Bacteria also have efflux pumps that can transgpargs out of the cell. Resistance to numerous
drugs, including tetracycline, chloramphenicol, oflbiquinolones, macrolides, arfétlactam
antibiotics, is mediated by an efflux pump mechanidepicts the multiple membrane and
periplasm components that reduce the intracellodenrcentrations off-lactam antibiotics and
cause resistance (Goodman et al, 2008).
2.4.4 Alteration of target site
The third general mechanism of drug resistancarget alteration. This may be due to mutation
of the natural targete(g, fluoroquinolone resistance), target modificatigg, ribosomal
protection type of resistance to macrolides an@degtlines), or acquisition of a resistant form of
the native, susceptible targetd, staphylococcal methicillin resistance causegtmguction of
low-affinity penicillin-binding protein) (Goodmaet al,2008).
2.4.5 Control of drug resistance
The rampant spread of antibiotic resistance masdat@ore responsible approach to antibiotic
use. The Centers for Disease Control and Prevehagroutlined a series of steps to prevent or
diminish antimicrobial resistance. Important comgats include:

» Appropriate use of vaccination.

» Judicious use and proper attention to indwellintpeters.

» Choosing antibiotic therapy based on local pattefrsisceptibilities of organisms.

» Appropriate use of prophylactic antibiotics in Soed procedures.

* Infection control procedures to isolate the patmogend strict compliance to hand

hygiene.

19



Chapter 2
Significance and aimof the
study



Significance of the study

In the clinical microbiology laboratory an importatask is the performance of antimicrobial
susceptibility testing of significant bacterial ls@s. The goals of testing are to detect possible
drug resistance in common pathogens and to asswseeibility to drugs of choice for
particular infections. Disk diffusion method proggl flexibility and possible cost savings and
also provides qualitative assessments using thlegoaes susceptible, intermediate, or resistant.
In general, current testing methods provide aceumétection of common antimicrobial
resistance mechanisms. The disk diffusion susaéftimethod is simple and practical and has
been well-standardized. The advantages of therdeskiod are the test simplicity that does not
require any special equipment, the provision okgatical results easily interpreted by all
clinicians, and flexibility in selection of diskseiftesting. It is the least costly of all susceifitip
methods (Reller, L.Bet al2009).

The rise of antibiotic resistance is a matter idatgs world. Multiple resistance mechanisms
may be developed from antibiotic usage derived frnmmgroorganism’s genetic capacity to

exploit resistance gene and horizontal gene trassam. There is need complete information on
the role of microorganisms and the discovery of rewibiotics and the controlled use of

antibiotic therapy. Antibiotics which are used inettreatment of infections occurred by
bacterias, viruses, funguses and other parasgesiast be an improved form, from the first time
employed in. Antibiotics used in the treatment &fedses for human, animal, plants, fish etc
occurred by any living organisms. Resistance obastic occurs due to the various biochemical
and physiological mechanisms. Morbidity and motyalconcern bacteria are the most striking
problem today (Davies J & Davies, D., 2010).

Ciprofloxacin is active against both Gram-positaredl Gram-negative bacteria. It is particularly
active against Gram-negative bacteria, includirigysaella, shigella, campylobacter, neisseria,
and pseudomonas. Ciprofloxacin has only moderateitgcagainst Gram-positive bacteria such

asStreptococcus pneumoniaadEnterococcus faecalist should not be used for pneumococcal
pneumonia. It is active against chlamydia and sotpeobacteria. Most anaerobic organisms are
not susceptible. Ciprofloxacin can be used for iraggry tract infections (but not for
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pneumococcal pneumonia), urinary-tract infectionggections of the gastro-intestinal system
(including typhoid fever), bone and joint infect®yngonorrhoea and septicaemia caused by

sensitive organisms (Thompson D, 2011).

Pseudomonas aeruginosa the most common gram-negative bacterium whictoighd in
noscominal infections causing various infectionsthie body. A study was performed using
subcultures oPseudomonas aeruginogsolates by antibacterial sensitivity test (distfugiion
techniques). Various studies conducted in Pakist@amved that, more than 90%Rdeudomonas
aeruginosaisolates were sensitive to ciprofloxacin. In vitnotibiogram sensitivity studies using
disc diffusion techniques was conducted BSeudomonas aeruginossolates against 11
chemotherapeutic agents and the result showedstraitivity of ciprofloxacin was 17.4%.
Water isolates in this study were sensitive to afipxacin and environment isolates were
completely sensitive to ciprofloxacin. Animal anduftry isolates were completely resistant to
ciprofloxacin. Human isolates were completely s@resito ciprofloxacin (36%) (Kamett al,
2011).

21



Aim of the study

The major objectives of in vitro antimicrobial saptibility testing are-

To measure the susceptibility of various micro-oigm against Ciprofloxacin
by performing susceptibility test.

To find out the effectiveness or efficacy of di#fat brands of Ciprofloxacin
tablets available in Bangladesh.

To compare the purity of drugs of different brad<Ciprofloxacin available in
the market with the standard.

To measure the comparative activity of standard sardple of different brands

of ciprofloxacin by comparing the zone of inhibitio
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2.4.6 Material and Method

2.4.7 Study design

For thein vitro antimicrobial susceptibility test of two differentands Beuflox® and Deoflox®
tablet, at first three different strains &. coli and two other different microorganisms
(Pseudomons spmd Salmonella typhiwere collected from Pathology department, Intitof
Child Health and Shishu Sasthya Foundation (ICHypM-2, Dhaka Then the clinical isolates

of these microorganisms were subcultured and dffestbn test was performed by measuring

the size of zone of inhibition.

2.4.8 Period and place of the study

The duration of this study was six months andtadl test was performed in the microbiological

laboratory of East West University.

Table 2 Collected Data of Clinical isolates

Sample Clinical Isolate
Blood E. coli

Urine E. coli

Stool E. coli

Blood Pseudomonas spp.
Blood Salmonella typhi
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Table 3; Details data of Beuflox and Deoflox tablet

Name Company MLN DARN Mfg. Date Exp. Date
Beuflox® Incepta 194&108 116-31-60 July-11 Jun-16
Deoflox® Delta 59&175 048-43-60 May-10 May-13
2.4.9 Sample

* Beuflox®- 500 mg ciprofloxacin tablet of Incepta.

» Deoflox®- 500 mg ciprofloxacin tablet of Delta.

2.5.0 Materials
Names of equipments and reagents required for gtilsitiey testing is described in table no 4.

Table 4 Name of apparatus required for sensitivity test.

Serial Apparatus Serial Apparatus

No. No.

1 Petridish 10. Cotton bud

2 Autoclave 11. Forceps

3. Laminar Air Flow 12. Nutrient Agar(Media)

4 Hot Air Oven 13. Micropipette

5. Electronic Balance 14. Vortex Machine
Ruler 15. Inoculating Loop

7. Beaker 16. Paper Disc
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8. 100ml Volumetric Flask 17. Bunsen Burner

9. Eppendrof Tube 18. 1000 ml Bottle

Table 5: Name of reagents required for susceptibility test

Serial No. Reagents
1. Distilled water
2. Normal saline(0.9%NacCl)
3. Isopropyl alcohol

2.5.1 Sample Preparation

» Two 500mg of Beuflox® and Deoflox® tablets wereighed separately and recorded in the

Record Book.

 Beuflox® and Deoflox® tablets were taken sepdyated crushed gently in mortar and pestle.
Then average weights of these two brands of taoetder were weighed and 5mg each of them

kept in different tubes.

* Distilled water was added with Beuflox® and Deaf® powder kept in each tube to make

10ml solution.

» The solutions were mixed by shaking carefully vrehBeuflox® and Deoflox® readily soluble

with the distilled water.

» The solutions were filtered by using filter papefhe filtrate solutions were taken another

screw cap tube used for antimicrobial test.
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2.5.2 Standard Preparation

* 5 gm of standard Ciprofloxacin powder was weighed kept in screw cap tube.

» Then distilled water was added to tube to makalid solution.

* The solution was mixed by shaking the tubes cdlyefwvhere standards of Ciprofloxacin

powder readily soluble with the distilled water.

2.5.3 Media preparation

* 5.6 gm of nutrient agar was weighed and takehatile and mixed with 200ml of distilled

water.

* Then the solution was mixed vigorously to makeemogenous mixture.

» The mixture was kept into an autoclave for aaarperiod of time under specific conditions of

sterilization.

2.5.4 Preparation of dried filter paper discs

Whatman filter paper no. 1 is used to prepare dipggoximately 6 mm in diameter, which are

placed in a Petri dish and sterilized in hot aembefore use to the sensitivity test.

2.5.5 Preparation of Agar plate

1. An agar plate is a Petri dish that containscavgrt medium (typically agar plus nutrients) used

to culture microorganisms.

2. Agar plate was allowed to come to room tempeeat
3. The agar plate was kept in laminar air flow.
4. If the agar present on the lid of the agar plaé¢ means agar has excess liquid on the plate.

5. Each agar plate was appropriately labeled foh @sicroorganism to be tested.
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2.5.6 Antibiotic and blank disc placement on the aay plate

1. Selective growth compounds may also be add#tetmedia, such as antibiotics.

2. A parameter marker was used to marks the bottdrise agar plates with sections according
to the number of antibiotic before the placemen€rofloxacin antibiotic disc in the test agar
plate. The sections were numbered the sequentially.

3. The disc was pressed with the forceps to ersurglete contact with agar surface. The lid of
the plate was replaced between discs to minimipesxe to air borne contaminants.

4. Blank disc was removed from the cartridge ugorgeps that had been sterilized. The plate

was lifted and the disc was placed over one opthgtioning marks.
2.5.7 Incubation of the plates

1. Then the plates were incubated within 15 minafes applying the disks.
2. The temperature range of’88°C is normally required for incubation and the inatibn time

was 24 which were considered as standard foreabis t

3. If the incubation period is extended for slow-growiorganisms, the stability of the agent
over the incubation period must be assessed hnthesion of control strains with known MICs.

4. Avoid incubation in an atmosphere containing 6%, unless necessary for growth of an
organisms.

5. Results were read after 24 hours of incubation.
2.5.8 Measuring the size of the zones

1. Individual microorganisms placed on the platk grow into individual colonies, each a clone
genetically identical to the individual ancestogamism.

2. The clear region around the paper disc saturaitd an antimicrobial agent on the agar
surface.

3. Measure the diameter of the zone of inhibitiosuad each disk.
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4. Keeping the lid of the plate in place, usingierto measure the diameter of the clear area in
millimeters.

5. Following incubation, the zone sizes were mesbuo the nearest millimeter using a ruler.
The diameter of the disc was included in the meamant.

6. If the placement of the disc or the size of zbae did not allow to read the diameter of the
zone, then it was measured from the centre ofigtetd a point on the circumference of the zone
where a distinct edge was present (the radius)thadneasurement was multiplied by 2 to
determine the diameter.

7. The zone size was recorded on the recording.shee

8. The lowest concentration of an antimicrobial ragihat will inhibit the visible growth of a

microorganism is known as the MIC.
2.5.9 Safe Disposal of Plates

1. At the conclusion of the experiment, all pladbsuld be disinfected for safe disposal.
2. The best way to dispose of bacterial cultureés eutoclave them and cleans them properly.
3. If autoclave is not available, an alternativeibleach the plates.

a. Proper safety equipment (gloves, lab coat, andpegtection) must be need to

wear when working with the bleach solution; it rosive.

b. Saturate the plates with a 20% household bleachisol(in other words, one part

bleach and four parts water).

c. Allow the plates to soak overnight in the bleaclhuson before disposing of
them.

28



Chapter- 4
Results



2.6 Results

Antimicrobial susceptibility test was performed taro different antibiotics Beuflox® - 500 mg
and Deoflox® - 500 mg for standard Ciprofloxacitusion using two different strains &. coli
and two other microorganismBgeudomonas sppndSalmonella typbhi

2.6.1 Data of zone of inhibition of fag/disc for standard againstE. coli

Table 6. Data of zone of inhibition ofyg/disc for standard against coli

Clinical Isolatt Zone of Inhibition (mnr
Blood 20.
Urine 13
Stoo 20

The data shows that, the diameter of the zone habition of Ciprofloxacin standard of three
different strains oE. coli isolates collected from blood, urine and stoolev2d.5 mm, 13 mm
and 20 mm respectively. The blood sample and stawiple was susceptible to Ciprofloxacin
standard but the urine sample was resistant tetéralard.

2.6.2 Data of zone of inhibition of pg/disc for standard againstPseudomonas spp.

Table 7: Data of zone of inhibition ofyg/disc for standard again8seudomonas spp

Clinical Isolate Zone of Inhibition (mrr

Standard Blood 40
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The data shows that, the diameter of the zone habition of Ciprofloxacin standard against
Pseudomonas sppsolates collected from blood sample was 40 mnoo® sample of

Pseudomonas spisolates was susceptible to standard.

2.6.3 Data of zone of inhibition of ig/disc for standard againstSalmonella typhi

Table 8: Data of zone of inhibition of g/disc for standard againSalmonella typhi

Clinical Isolate Zone of Inhibition (mmr

Standard Blood 40

The data shows that, the zone of inhibition of aflmxacin standard againSalmonella typhi
isolates collected from blood sample was 40 mmo#&lsample oSalmonella typhisolates was
susceptible to standard.

2.6.4 Data of zone of inhibition of ag/disc for Beuflox tablet againstE. coli

Table 9: Data of zone of inhibition of fg/disc for Beuflox tablet againkt coli

Sample Name of the Clinical Isolates | Zone of Inhibition
microorganism (mm)
Beuflox Table E.coli Blood 12

The data shows that, the zone of inhibition of Beutablet against E.coli isolates collected
from blood sample was 12 mm. Blood sampleEafoli isolates was resistant to brand Beuflox
tablet.
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2.6.5 Data of zone of inhibition of ig/disc for Beuflox® tablet againstE. coli

Table 10: Data of zone of inhibition ofyg/disc for Beuflox® tablet againgt. coli

Sample Name of the Clinical Isolates Zone of Inhibition (mrr
microorganism
Beuflox® Table E. coli Stoo 17

The data shows that, the zone of inhibition of Be® Tablet againsE. coliisolates collected

from blood sample was 17 mm. Stool sampleEofcoli isolates was intermediate to Beuflox

tablet.

2.6.6 Data of zone of inhibition of pg/disc for Beuflox® tablet againstE. coli

Table 11: Data of zone of inhibition ofyg/disc for Beuflox® tablet againgt. coli

Sampl Name of the Clinical Isolates | Zone of Inhibition
microorganism (mm)
Beuflox® Table E. coli Urine 20

The data shows that, the zone of inhibition of Beu® Tablet againskE.coli isolates collected

from urine sample was 20 mm.
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2.6.7 Data of zone of inhibition of pg/disc for Beuflox® tablet againstPseudomonas spp.

Table 12 Data of zone of inhibition of lgy/disc for Beuflox® tablet againBiseudomonas spp.

Sample Name ofthe Clinical Isolates Zone of Inhibition (mrr
microorganism
Beuflox® Table Pseudomonas sy Blood 40

The data shows that, the zone of inhibition of Beu® Tablet againsiPseudomonas spp

isolates collected from blood sample was 40 mm.

2.6.8 Data of zone of inhibition of ag/disc for Beuflox® tablet againstSalmonella typhi

Table 13 Data of zone of inhibition of fg/disc for Beuflox® tablet againStalmonella typhi

Sampl

Name of the

microorganism

Clinical Isolates

Zone of Inhibition(mm)

Beuflox® Table

Salmonella typl

Blood

39

The data shows that, the zone of inhibition of Beu® Tablet againsEalmonella typhisolates

collected from blood sample was 39 mm.
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2.6.9 Data of zone of inhibition of pg/disc for Deoflox® tablet agains€E.coli

Table 14 Data of zone of inhibition of fg/disc for Deoflox tablet againkt coli

Sample Name of the Clinical Isolates Zone of Inhibition (mrr
microorganism
Deoflox® Table E.coli Blood 12

The data shows that, the zone of inhibition of D@ Tablet againsk.coli isolates collected

from blood sample was 12 mm.

2.7 Data of zone of inhibition of pg/disc for Deoflox® tablet agains€. coli

Table 15 Data of zone of inhibition of fg/disc for Deoflox® tablet againgt. coli

Sampl Name of the Clinical Isolates Zone of Inhibition
microorganism (mm)
Deoflox® Table E.coli Urine 20

The data shows that, the zone of inhibition of D@ Tablet againsE. coliisolates collected

from urine sample was 20 mm.
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2.7.1 Data of zone of inhibition of ig/disc for Deoflox® tablet agains€. coli

Table 16 Data of zone of inhibition of fg/disc for Deoflox® tablet againgt coli

Sampl Name of the Clinical Isolates| Zone oflnhibition (mm’
microorganism
Deoflox® Table E. coli Stoo 18

The data shows that, the zone of inhibition of D@ Tablet againskE. coliisolates collected

from stool sample was 18 mm. Stool sampl& ofoliisolates was intermediate to the Deoflox®

tablet.

2.7.2 Data of zone of inhibition of ag/disc for Deoflox® tablet againsPseudomonas spp.

Table 17: Data of zone of inhibition ofyg/disc for Deoflox® tablet againBseudomonas spp.

Sampl Name of the Clinical Isolates Zone of Inhibition
microorganism (mm)
Deoflox Table Pseudomonas sy Blood 38

The data shows that, the zone of inhibition of D@ Tablet againstPseudomonaspp.s

isolates collected from blood sample was 38 mmo@leample oPseudomonas spsolates

was susceptible to the Deoflox® tablet.
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2.7.3 Data of zone of inhibition of pg/disc for Deoflox® tablet againstSalmonella typhi

Table 18: Data of zone of inhibition ofi§/disc for Deoflox® tablet againStalmonella typhi

Sampl Name of the Clinical Isolates Zone of Inhibition
microorganism (mm)
Deoflox® Table Salmonella typl Blood 39

The data shows that, the zone of inhibition of D@ Tablet againsEalmonella typhisolates
collected from blood sample was 39 mm. Blood sangfleéSalmonella typhiisolates was

susceptible to the Deoflox® tablet.



2.8 Comparison the zone of inhibition of sample (B#lox® and Deoflox®
Tablets) and Standard

2.8.1 Comparison the zone of inhibition of sampleBeuflox® and Deoflox® Tablets) and

Standard againstE. coli isolates collected from stool sample

Comparison of the zone of inhibition of Sample (Beflox®
and Deoflox® Tablets) and Standard againdgk. coli isolates
from stool sample

20.5
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Beuflox Deoflox Standard

Zone of Inhibition (mm)

Sample( Beuflox® and Deoflox® Tablets) and Standard

Figure 7: Comparison the zone of inhibition of séan{Beuflox® and Deoflox® Tablets) and
Standard againé. coliisolates collected from stool sample

This figure shows that, the diameter of the zonebibition of standard Ciprofloxacin was 20
mm; whereas the diameter of the zone of inhibibbrDeoflox® tablet was 18 mm, where the

zone of inhibition of Beuflox® tablet was 17 mm.



2.8.2 Comparison the zone of inhibition of sampleBeuflox® and Deoflox® Tablets) and

Standard againstE. coli isolates collected from blood sample

Comparison the zone of inhibbition of sample (Beufx® and
Deoflox® Tablets and Standard againskE. coli isolates from blood
sample
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Figure 8: Comparison the zone of inhibition of séan{Beuflox® and Deoflox® Tablets) and
Standard againé. coliisolates collected from blood sample

This figure shows that, the zone of inhibition tdredard Ciprofloxacin was 13 mm; whereas the
zone of inhibition of Deoflox® tablet was 12 mm ath@ diameter of the zone of inhibition of

Beuflox® tablet was 12 mm.
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2.8.3 Comparison the zone of inhibition of sampleBeuflox® and Deoflox® Tablets) and

Standard againstE. coli isolates collected from urine sample

Comparison the zone of inhibition of Sample (Beufkk® and
Deoflox® Tablets) agains€k. coli isoates from urine sample
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Figure 9: Comparison the zone of inhibition of séan{Beuflox® and Deoflox® Tablets) and
Standard again&. coliisolates collected from urine sample

This figure shows that, the zone of inhibition tdredard Ciprofloxacin was 20.5 mm; whereas
the zone of inhibition of Deoflox® tablet was 20 mproviding similar result again&. coli
isolates collected from urine sample compared eéoBbuflox® tablets where the diameter of the
zone of inhibition of Beuflox® tablet was 20 mm.
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2.8.4 Comparison the zone of inhibition of sampleBeuflox® and Deoflox® Tablets) and

Standard againstPseudomonas spp. isolates collected from blood sample

Comparison of zone of inhibition of Sample (Beuflo® an Deoflox®
Tablets) and Standard againsPseudomonas spp. isolates from blood
sample
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Figure 10: Comparison the zone of inhibition of pém(Beuflox and Deoflox Tablets) and
Standard againgtseudomonas spgsolates collected from blood sample

This figure shows that, the diameter of the zonebibition of standard Ciprofloxacin was 13
mm; whereas the diameter zone of inhibition of Ded tablet was 38 mm, providing reduced
susceptibility againsPseudomonaspp.isolates compared to the Beuflox® tablets where the

diameter of the zone of inhibition of Beuflox® tabivas 40 mm.
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2.8.5 Comparison the zone of inhibition of sampleBeuflox® and Deoflox® Tablets) and

Standard againstSalmonella typhi isolates collected from blood sample

Comparison of the zone of inhibition of Sample (Beflox® and
Deoflox® Tablets) and Standard againsBalmonella typhi isolates from
blood sample
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Figure 11: Comparison the zone of inhibition of pen(Beuflox® and Deoflox® Tablets) and
Standard again§almonella typhisolates collected from blood sample

This figure shows that, the diameter of the zon@ebibition of standard Ciprofloxacin was 40
mm; whereas the diameter zone of inhibition of Ded@ tablet was 39 mm, providing similar
susceptibility againstalmonella typhisolates compared to the Beuflox® tablets wherendiar

of the zone of inhibition of Beuflox® tablet was B8fin.
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2.9 Discussion & Conclusion

Bangladesh is a developing country where thereoierahance to drug resistance occur than the
developed countries due to lack of education, Hdkygiene, lack of monitoring the authorities
of drug regulatory control, low standard of liferaitional and substandard use of drug. Thus we

should be concerned about quality of drugs availabthe market.

Widespread use and abuse of antibiotics resul@nirantibiotic resistance which is a global
problem in humans. Because of the concentratiosusteptible patients and high antibiotic
selection pressure, now the problem of antibiatgistant bacterial infections is especially

important in health care facilities (Woegjal, 2007).

This study was performed by using two differentniole of Ciprofloxacin like Beuflox®,
manufactured by Incepta Pharmaceutical Companyn&tdd and Deoflox®, manufactured by
Delta Pharmaceutical Company & limited. The zoneirtfibition of the drug sample was
compared with the zone of inhibition of the Cipmfhcin standard. Compared to the
Ciprofloxacin standard, results of this experimehbwed that both Beuflox® - 500 mg and
Deoflox® - 500 mg have similar susceptibityfocoliisolated from urine sampl@seudomonas
spp. and Salmonella typhi A study was performed where the zone of inhibitaf <30 mm
detectedsalmonella typhisolates with a ciprofloxacin MIC ¢f0.125ug/ml with a sensitivity of
94.0% and specificity of 94.2% (Christofetr al, 2010). Asnaet al (2003) reported tha§. typhi
isolates were fully susceptible touf ciprofloxacin (zone of inhibition >21mmin this study,
two brands Beuflox® and Deoflox® also shown simiasceptibilty (zone of inhibtion >30)
compared to the standard. Quality of pharmaceupoadiuct is very important because drugs
must be marketed as safe. If the drug is not puga it will not able to reach the plasma level
required for therapeutic activity. Thus the micigamisms can become tolerated at the low
concentration of antibiotic. Ciprofloxacin is a hmbspectrum antibiotic widely prescribed in
clinical and hospital settings. The emergence dinacrobial resistance against effective
antibiotics is a global issue. Antimicrobial reaiste surveillance is becoming critical in a global
situation of increased occurrence and spread a$tamse genes among bacterial pathogens.

Continuous surveillance is crucial to monitor tidiricrobial resistance among pathogens.
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