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Abstract: Escherichia coli are associated with variety of infections in our country. The developing resistance among different
strains of Escherichia coli against different antibiotics is a serious problem all over the world. Escherichia coli are opportunistic
pathogens. It is the most common cause of urinary tract infections, neonatal meningitis and diarrhea. During the present study 50
isolates of Escherichia coli has been collected from Dr.Ziauddin Hospital Laboratory. The sensitivity pattern of these isolates to
Ciprofloxacin, Cefepime, Cefeclor, Cefexime was determined by disc diffusion method. Data was analyzed by using National
Committee for Clinical standards (NCCLS).Escherichia coli when tested against four groups of antibiotic showed resistance
against Cefepime(42%), Ciprofloxacin(64%), Cefexime(60%) and Cefeclor(52%) in hospitalized patients. Present study showed
that Cefepime is the most effective antibiotic against Escherichia coli. However, Escherichia coli has developed resistance against
traditionally used antibiotics especially Ciprofloxacin which has reduced the number of choices for physicians in prescribing
medicine.
Key words: Resistance, Broad spectrum, Escherichia coli.
INTRODUCTION
Eschericia coli are classical specie of coli form
group of bacteria. It is facultative anaerobic, Gram positive,
non-sporulating bacilli that produce acid and gas from
fermentation of lactose 1. Although it is part of normal flora
of intestinal tract, certain strains can cause a moderate to
severe gastroenteritis in humans and animals. Enteroinasive
strains invade epithelial cells of large intestine and cause
diarrhea in older children and adults, enterotoxigenic strains
colonize the small intestine and cause acute gastroenteritis
in newborns and in infants up to 2 years of age. Other strains
of Escherichia coli which are usually harmless in their
normal habitat(the intestine) can cause disease when they
gain access to other sites or tissues2.This includes both
nosocomial and community acquired urinary tract infection
(UTI). The spectrum of disease ranges from cystitis to
pyelonephritis. It also causes pulmonary infections,
peritonitis, it is an important cause of neonatal meningitis,
and it can be isolated from wound infections3.

Cefeclor is the second generation cephalosporin. It
is used orally. The concentration in plasma after oral
administration is about 50 of those achieved after an
equivalent oral dose of cephalexin. It has been primarily
used to treat sinusitis, otitis or lower respiratory tract
infections5.

Cephalosporins are similar to Penicillins
chemically and inhibit bacterial cell wall synthesis. They are
more stable then Penicillin to many bacterial beta
lactamases and therefore usually have a broad spectrum. The
explosive growth of the cephalosporin during past decade
has made a system of classification by their chemical
structure, clinical pharmacology, and resistance to beta
lactamase or antimicrobial activity4.

Ciprofloxacin is a flouroquinolone which is
intended for both oral and parental use. It is one of the
second generations of quinolones. It has good tissue
penetration and high potency against most Gram negative
pathogen, it is less effective against Staphylococci and
borderline or poor activity against Streptococci and
anaerobes. It is found to be highly effective against majority
of Enterobacteriaceae suchas Escherichiacoli, other
microorganisms such as Enterococcus faecalis, methicillinsusceptible Staphylococcus epidermises, Staphylococcus
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Cefexime is a bactericidal and is stable to
hydrolysis by many beta-lactamases. It is generally
classified as a third generation cephalosporin antibacterial
and is given orally for the treatment of susceptible
infections. Cefepime is referred to as extended spectrum of
fourth generation parental cephalosporin. Cefepime is used
in the treatment of infections due to susceptible organisms.
They include infections of the urinary tract infection,
respiratory tract, and skin,6 monotherapy for empirical
treatment of fever in granulocytopenic cancer patients,
serious bacterial infectionssuch as septicemia, osteomyelitis,
other infections.
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saprophyticus are usually susceptible to ciprofloxacin.It is
considered to be ideal for the treatment of urinary tract
sepsis, prostatitis and epididymorrchitis, enteric fever, soft
tissue and skin infections, osteomyelitis, bacterial diarrhea,
respiratory tract infections, in cystic fibrosis, endocarditis,
meningitis, empiric treatment of bacteremia, rickettsial
diseases , otitis, sinusitis, ocularing brucellosis,
mycobacterial infection etc.7.

solidify at room temperature and sealed in plastic bag and
stored at 2-8 0C. Before use it has to be dried in a 35- 370C
incubator for 30 minutes.
Anti-microbialdiscs:
Commercially available antibiotics discs were
used. Cefeclor(CEC 30 OXOID), Cefexime(CFM5
OXOID), Cefepime (CEP 30 OXOID),Ciprofloxacin(CIP 5
OXOID).

MATERIAL AND METHODS
The present study was carried out to evaluate the
sensitivity pattern of 50 isolates of Escherichia coli to
against three Cephalosporins of varied generations that is
Cefeclor, Cefexime, Cefepime, and also against
flouroquinolone that is Ciprofloxacin. For this purpose
clinical isolate have been collected from different
laboratories and hospitals and sensitivity pattern of
Escherichiacoli was determined by disc diffusion method.
Mueller Hinton broth:
Each isolate was grown in 5 ml Mueller Hinton
broth at 37 0C for 2-4 hrs. until turbidity reached.
0.5mcfarland standard, if it exceeds, the suspension was
diluted with broth till it was usually comparable to the
Mcfarlands standard.

Mcfarland Turbidity Standards:
The barium sulphate standard is used to compare
the turbidity of the test and control inocula.8.
Colonies of Escherichia coli were taken by the help of
sterile wire loop and inoculated in 3-4ml of Mueller Hinton
broth. The broth was incubated at 370C for 4-6 hrs. Then the
turbidity of broth was checked to the turbidity of 0.5
Mcfarland standards. Then by using a sterile swab inoculate
plates of Mueller Hinton agar. Remove the excess fluid by
pressing and rotating the swab against the side of tube
swabbed the plates in (3)three directions, rotating the plate
approximately 600C(to ensure even distribution).The surface
of the agar was dried for 3-5 min. Place anti-microbial discs
by using sterile forceps. The disc should be about 15mm
from the edge of the plates and not closer than 25 mm from
disc to disc. The disc should be slightly pressed to ensure its
contact with the medium. Incubate the plate at 370C
overnight. The zone of inhibition was measured in mm,
according to reference standards(Table 1) 9.

Muller Hinton agar:
Mueller Hinton agar was used for disc diffusion
susceptibility testing, according to National Committee for
Clinical Laboratory Standards (NCCLS) and international
guidelines. The medium was poured into 90 mm diameter
sterile petri dishes to a depth of 4 mm, agar has to be

Table 1:NCCLS Standards of different antibiotics against E. coli
Zone of Inhibition Diameter (mm)
Antibiotics

Disc
Content

Resistance

Intermediate

Sensitive

Ciprofloxacin

5g



16-20



Cefepime
Cefixime
Cefeclor

30g
5g
30g




15-17
16-18
15-17








Table 2: Total % efficacy of different antibiotics among Escherichia Coli isolated
(N= 50)
Antibiotics

Disc
Code

Resistance

Intermediate

Sensitive

Efficacy

Ciprofloxacin

CIP

32

-

18

36

Cefepime

FEP

21

-

39

58

Cefixime

CFM

30

07

13

26

Cefeclor

CEC

26

10

14

28
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Figure: 1,Susceptibility pattern of E.coli against Cefeclor.

Figure: 2,Susceptibility pattern of E.coli against Cefexime

Figure: 3,Susceptibility pattern of E.coli against Cefepime
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Figure: 4, Susceptibility pattern of Ciprofloxacin against E.coli

Figure:5, Comparison of susceptibility pattern of E.coli against different groups of antibiotics.

RESULTS
During the present study, attempt has been made to
evaluate the sensitivity of Ciprofloxacin, Cefepime,
Cefeclor and Cefexime against Escherichia coli. For this
purpose clinical isolates were collected from different
hospitals and pathological labs and sensitivity was
determined by Disc Diffusion Method.
Resistance Pattern Against Antibiotics :
The overall percentage towards different groups in
order of resistance being antibiotics resistance,
Cefeclor(52%),
Cefexime(60%),Cefepime(42%),
Ciprofloxacin(64%).
Susceptibility Pattern Of Eschericia coli:
Cefepime was found to be most effective showing
58%sensitivity while cefepime and cefeclor showed less
effectiveness with 26%and 28% sensitive strains
respectively whereas ciprofloxacin has intermediate
sensitivity of 36%.
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The sensitivity pattern of the mentioned drugs
against 50 isolates of Escherichia coli, also explained in
figure1-4.
DISCUSSION
Resistance to antibiotics is highly prevalent in
bacterial isolates worldwide, particularly in developing
countries. The present in vitro study was designed to
identify the susceptibility or the resistance profile of the
isolates of various strains of Escherichia coli from different
clinical laboratories and hospitals of Karachi. For this
purpose 50 clinical isolates of Escherichia coli were isolated
and identified by conventional methods. The normal
intestinal flora are a reservoir for resistance genes, the
prevalence of resistance in commensal Escherichia coli is
useful indicator of antibiotic resistance in bacteria in the
community. The prevalence of strains resistant to antibiotics
has been found to be increased that is the resistance gene
reservoirs are increasing in healthy persons10.
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Moreover when low doses of antibiotics were used
against bacteria, they inhibit the growth of susceptible
bacteria and leaving the smaller number of already resistant
bacteria to thrive and grow. These bacteria spread their
resistance traits to other previously nonresistant cells then
eventually affecting other cells11.
The increasing trend of developing resistance
among microorganisms has been observed. The trend of
developing resistance among various strains of
microorganisms is a serious clinical threat. For the past few
decades it has been observed that due to various reasons
normal flora microorganisms are undergoing genetic
mutations and which is the leading cause of developing
resistance against traditionally used antibiotics to treat
infections caused by those organisms. Escherichia coli is
found to be the leading cause of urinary tract infections and
other infections all over the world and it has also shown
resistance whether the source is human or animal and in
human being specifically the children and women are found
to be most prone to infections caused by Escherichia coli
,The lower sensitivity rate of Escherichia coli to commonly
used antibiotics to treat infections caused by it, have drawn
attention of physicians and pharmacists towards selection of
antibiotics by finding the resistance pattern eradicates the
serious illnesses.
The present study was designed to identify the
resistance profile of Escherichia coli. In order to assist
physicians present study has shown increasing trend of
resistance against 1st,2nd and 4th generation cephalosporin
and 3rd generation quinolones. The prevalence of resistance
to most drugs tested in Escherichia coli isolates from
apparently healthy human being is within the high range
reported previously and has increased from 1986 to
199810.Escherichia coli are the most common isolate
recovered from clinical specimens all over the world12.
These results are in accordance with the work of
Xio YH et al. reported 65% resistance of Escherichia coli
against fluoroquinolones 13, High resistance rate were shown
for Escherichia coli against both Cefepime and
Ciprofloxacin by Cefepime 81.7% and ciprofloxacin 50.9%
14
.
According to results of study reported at Annual
Conference on Antimicrobial Resistance, the resistance of
uropathogenic Eschericia coli to Ciprofloxacin among
college students has doubled since 199912.Findings are
further substantiated by the work of Okeke et al. 10 observed
a rapid increase in prevalence of resistance in commensal
E.coli against multiple antibiotics in 1986-1998, Oslon et
al. reported antibiotic resistance in urinary isolates of
Escherichia coli from college women with urinary tract
infection 11.8% to ciprofloxacin compared to 1.8% among
those without prior urinary tract infection 15.
In a respective study it was reported that 38%
Escherichia coli strain isolated from complicated UTI were
found to be resistant to Ciprofloxacin 16.
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Saeed et al. reported emerging multiple resistance
among E.coli towards Cefixime 82.8% and Ciprofloxacin
75.9% 17, Ribeirokoch et al. reported Ciprofloxacin showing
increasing trend of resistance 3.3% per year since 20002004 18, Sabate et al. reported 38% resistance of Escherichia
coli to Ciprofloxacin 19. Similarly, Angeliki Mavroidi et al
observed increase of resistance to flouroquinolones 20. Our
result is also in resemblance to Muhammad Naeem et al
reported in their studies that susceptibility of uropathogens
including E.coli to flouroquinolones is decreasing inpatients
who are hospitalized21.
Our result is not in confirmation to the results of
Farajnia et al. reported 94% susceptibility of E.coli to
Ciprofloxacin 22. The present results were found to be in
contradiction to the findings of Andreu et al. reported
95.8% susceptibility rate of E.coli for Cefexime and 77.2%
for Ciprofloxacin 23, Anatoliotaki et al.
reported
antimicrobial resistance of E.coli isolate to Cefaclor 22.5%
24
, , Elmanama et al. showed E.coli resistance to Cefaclor
42.2% 25.
Zhang et al. compared the resistance rate among
Cephalosporins and reported increasing trend since 19902004 that is of Cefaclor 33.3%-46.8% and also against
flouroquinolones 11%- 55.4% 26.Kumamoto et al. reported
decrease in susceptibility of E.coli to Cefaclor after 2000 27.
The present results are not in confirmation to Pape et al.
(2004) reported 24% resistance rate of E.coli to Cefaclor 28.
Saeedet al. reported resistance of E. coli to Cefexime 82.8%
and Ciprofloxacin 75.9% 17, Merino et al. reported
increasing trend of E.coli resistance between 2002-2007
against Cefexime and Ciprofloxacin29. In our study, the
most effective antibiotic against Escherichia coli is
Cefepime showing 58% efficacy (Table-2).
CONCLUSION
Present study has shown increasing trend of
resistance against 1st,2nd and 4th generation cephalosporin
and 3rd generation quinolones.In order to assist physicians
our studies showed that most effective antibiotics against
Escherichia coli was found to be Cefepime (fig:4), thus it
could be the safer choice for them to opt as first line of
treatment. However it is recommended that physicians
should determine the sensitivity profile before starting
antibiotic therapy. The increasing trend of developing
resistance among microorganisms has been observed. The
trend of developing resistance among various strains of
microorganisms is a serious clinical threat. For the past few
decades it has been observed that due to various reasons
normal flora microorganisms are undergoing genetic
mutations and which is the leading cause of developing
resistance against traditionally used antibiotics to treat
infections caused by those organisms. Escherichia coli is
found to be the leading cause of urinary tract infections and
other infections all over the world and it has also shown
resistance whether the source is human or animal and in
human beings specifically the children and women are
found to be most prone to the infections caused by
Escherichia coli. The lower sensitivity rate of Escherichia
coli to commonly used antibiotics to treat infections caused
by it, have drawn attention of physicians and pharmacists
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towards selection of antibiotics by finding the resistance
pattern to eradicate the serious illnesses.
REFERENCES
1. Peleczar .MJ, Chan E.C.S, Kreig, NR editors.
Microbiology of domestic water and waste water.
Microbiology, 5th ed.,McGraw Hill Book
Co.,Singapore, 1986a; p596.
2.

Peleczar .MJ, Chan E.C.S, Kreig, NR editors.
Microbial
agents
of
Disease:
bacteria
Microbiology, 5th ed.,McGraw Hill Book
Co.,Singapore, 1986b; p797-8

3.

Joklik WK, Willet HP, Amos DB, Wilfert CM
editors.Opportunistic Enterobacteriaceae. Zinsser
Microbiology, 20th ed., Appleton and Lange, USA,
1992; p 547-548.

4.

Sande ma.andMandell G. L..Antimicrobial
Agents.In:Gilman AG., Goodman L. S., Rall T. W.,
Mural F. The pharmacological basis of
therapeutics, , Macmillan publishing Co., 7th
ed.Newyork , 1985; p1137-38,1141.

5.

Katzung BG editor.. Chemotherapeutic Drugs.
Basic and clinical pharmacology, 8th ed., McGraw
Hill Inc.,USA, 2001; p764.

ISSN: 2277-4149

13. Xiao YH, wang J, LiY, Liu J, Xue F, Zhong W,et .
Bacterial resistance surveillance in China: a report
from Mohanarin 2004-2005. Eur J Clin Microbiol
Infect Dis, 2008; 27(8):697-708.
14. Kiremitci A, Dinleyici EC, Erben N, Durmaz G,
yargic ZA, Aybey AD, Usluer G.. In vitro activity
of ertapenem and other carbapenems against ESBL
producing E.coli and Kleb. Pneumoniae clinical
isolates in a tertiary care center in turkey. Expert
Opin Pharmacother, 2008; 9(9):1441-9
15. Olson RP, Harrell LJ, Kaye KS . Antibiotic
resistance in urinary isolates of Escherichia coli
from college women with urinary tract infections.
Antimicrob Agents Chemother., 2009; 53(3):12856.
16. Arslan H, Azap OK, Ergönül O, Timurkaynak
F..Urinary Tract Infection Study GroupRisk factors
for ciprofloxacin resistance among Escherichia coli
strains isolated from community-acquired urinary
tract infections in Turkey. J Antimicrob
Chemother., 2005; 56(5):914-8.

6.

Sweetman SC editor..Martindale, the complete
drug reference, 34th ed., pharmaceutical press,
London, Chicago, 2005; p172-3.

17. Saeed MA, Haque A, Ali A, Mohsin M, Bashir S,
Tariq A, Afzal A, Iftikhar T, Sarwar Y. A profile of
drug resistance genes and integrons in E. coli
causing surgical wound infections in the Faisalabad
region of Pakistan” J Antibiot (Tokyo). 2009 ;
62(6):319-23.

7.

Kausers A, Crowe SM, Grayson ML, Hoy JF.. The
use of antibiotics, A clinical review of
Antibacterial, Antifungal and Antiviral drugs, 5th
ed., The Bath press, Great Britain, 1997 ;p.405406, 981-1032.

18. Koch,C.R.,
Ribeiro,J.C.,
Schnor,O.H.,
Zimmermann,B.S., Müller,F.M.,D' Agostin,J.,
Machado,V., Zhang,L.. Antimicrobial resistance of
uropathogens among outpatients, 2000-2004.Rev
Soc Bras Med Trop., 2008; 41( 3), 277-81

8.

NCCLS ,. Performance standards for antimicrobial
disk susceptibility tests. Approved standard,
7thedition, 2000a ; M2-A7.20(1), Wayne, Pa,USA.

9.

NCCLS ,.National Committee for Clinical
Standards. Performance Standards for antimicrobial
susceptibilities: Tenth informational supplement.
Document 2000b; M100-59,20(1),Table 2A and
2C, Wayne, PA.

19. Sabaté,M., Prats,G., Moreno,E., Ballesté,E.,
Blanch,A.R.,
Andreu,A.
Virulence
and
antimicrobial resistance profiles among Escherichia
coli strains isolated from human and animal
wastewater. Res Microbiol., 2008; 159(4), 288-93.

10. Okeke IN, Fayinka ST and Laminkanra A.
Antibiotic Resistance in Escherichia coli from
Nigerian Students, 1986-1998. Emerging infectious
Diseases, 2000; 6(4).

20. Angeliki,M., Vivi,M., Apostolos,L., Εva,T.,
Angelos,S., George N. Dalekos, Efthymia,
P.Ciprofloxacin-resistant Escherichia coli in
Central Greece: mechanisms of resistance and
molecular identification.BMC Infect Dis., 2012; 12,
371.

11. Craig, W.A. Pharmacokinetic/ Pharmacodynamic
parameters rationale for antibacterial dosing of
mice and men”, Chin infect, Dis. 1998; 26 : 1-12.

21. Muhammad,N., Mussharaf, A. K., Sajid, M.
Q..Antibiotic susceptibility pattern ofbacterial
pathogens causing urinary tract infection in a
tertiary care hospital.Ann. Pak. Inst. Med. Sci.
2009; 6(4), 214-218.

12. William T. Basco.Antibiotic Resistance Among
Uropathogenic E coli May Be Increasing2008
Annual Conference on Antimicrobial Resistance:
2008; June 23–25, Poster P21.

22. Farajnia,
S.,Alikhani,
M.
Y.,Ghotaslou,R.,Naghili,B.,Nakhlband,
A..Causative
agents
and
antimicrobial
susceptibilities of urinary tract infections in the

Sadia Zafar et al., 2014

105

Int. Res J Pharm. App Sci., 2014; 4(1):100-106

ISSN: 2277-4149

northwest of Iran.Int J Infect Dis., 2009; 13, 140–
144.
23. Antonia Andreu, Juan Ignacio Alós, Miguel
Gobernado, Francesc Marco, Manuel de la Rosa,
José Antonio García-Rodríguez Etiology and
antimicrobial susceptibility among uropathogens
causing community-acquired lower urinary tract
infections: a nationwide surveillance study Enferm
Infecc Microbiol Clin. 2005 ; 23 (1):4-9
24. Anatoliotaki M, Galanakis E, Schinaki A, Stefanaki
S, Mavrokosta M, Tsilimigaki A. Antimicrobial
resistance of urinary tract pathogens in children in
Crete, Greece. Scand J Infect Dis., 2007;
39(8):671-5.

25. Elmanama AA, Elaiwa NM, El-Ottol AE, AbuElamreen
FH..
Antibiotic
resistance
of
uropathogens isolated from Al-Shifa hospital in
Gaza Strip in 2002. J Chemother. , 2006;
18(3):298-302.
26. Zhang YY, Zhu DM, Hu FP, Wu S, Wang
F..Changes of antimicrobial resistance among
clinical isolates of Escherichia coil in Shanghai
1990-2004. Zhonghua Yi Xue Za Zhi. 2006
;86(1):12-6.
27. Kumamoto Y, Tsukamoto T, Matsukawa M,
Kunishima Y, Watanabe K, Kobayashi Y,.
Comparative studies on activities of antimicrobial
agents against causative organisms isolated from
patients with urinary tract infections (2003). III.
Secular changes in susceptibility. Jpn J Antibiot.,
2005; 58(6):557-654.
28. Pape L, Gunzer F, Ziesing S, Pape A, Offner G,
Ehrich JH..Bacterial pathogens, resistance patterns
and treatment options in community acquired
pediatric urinary tract infection Klin Padiatr.,
2004; 216(2):83-6
29. Sánchez Merino JM, Guillán Maquieira C, Fuster
Foz C, López Medrono R, González Pérez M, Raya
Fernández C, García Alonso J.. Evolution of
Escherichia coli antibiotic resistances in urine
samples from the community. Arch Esp Uro., 2008
;61(7):776-80.

Sadia Zafar et al., 2014

106

