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Abstract

The present study emphasize with investigation of microbial contamination in
indwelling urinary catheters. The biofilm detection is carried out by three methods i.e. Tube
Method, Tissue culture and Congo Red Agar Method. Prevention of biofilm formation in the
urinary catheter by Pseudomonas aeruginosa was also determined by coating the catheter
with some enzymes, gentamycin, EDTA, DNase enzyme, Antimicrobial drugs-Ceftazidimine
and  Ceftriaxone, some  enzymes,gentamycin, EDTA and plant extract
(Azadirachtaindica).Out of 20Urinary catheter sample,8 samples shows bacterial growth.It
was found that 40% Urinary catheter gets contaminated during the course of
catheterisation.Of these total 8 isolates biofilm formation was seen in 100% Pseudomonas
species and Klebsiellap neumoniae and 50% Staphylococcus aureus. Ampicillin and
Vancomycin (100%) were highly resistance against Klebsiellasp., Pseudomonas sp and S.
aureus. while Ciprofloxacin and Penicillin G are sensitive against S. aureus. From the result
obtained in different concentration of antibiofilm agent, we can interpret that biofilm
production was completely prevented in 3% Ciprofloxacin, 3% EDTA,5% Tobramycin,5%
Lysozyme and 5% a-amylase concentration. The 500ul Azadirachta indica plant extract was
also capable of dispersing the biofilm formation in Pseudomonas sp, Staphylococcus aureus
and Klebsiellapn eumoniae.
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INTRODUCTION

Urinary Tract Infections (UTI) account for an estimated 25-40% nosocomial
infection, out of which 90% are associated with urinary catheter, called Catheter associated
urinary tract infection (CAUTI). Catheter associated urinary tract infection (CAUT]I) is one of
the most frequently encountered health —care associated infections today (Ghanwate, et al.,
2014). CAUTIs are directly related with the use of indwelling urinary catheters (Richards, et
al., 2000; Krieger, et al., 983). Patient requiring an indwelling catheter are predisposed to the
development of CAUTI by potentially pathogenic multidrug resistant organisms in the
hospital setting (Donlan, 2001). Up to 25% of patients have an indwelling catheter placed at
some time during their hospital stay.CAUTIs are associated with increased morbidity,
mortality, length of hospital stay and cost. It has been estimated that one episode of
nosocomial acquired UTI adds 1-3 days of extra hospital stay (Haley, et al., 1985).

Biofilm can cause significant problems in many areas, both in the medical settings
and in the non-medical settings. The biofilms have a major medical significance as they
decrease the susceptibility to the antimicrobial agents(Kokare, et al., 2009).The microbial
biofilms pose a public health problem for the persons who require indwelling medical
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devices, as the microorganisms in the biofilms are difficult to treat with antimicrobial agents.
Enzymes have been used and proven to be effective for the degradation of the multi structural
EPS of the biofilms. The mode in which enzymes destroy the EPS is by degrading the
physical integrity of the EPS (Xavier, et al., 2005). Another way to prevent the biofilm
formation within a urinary catheter by using a broad spectrum Antimicrobial drugs-
Ciprofloxacin and Tobramycin, Enzymes-Lysozyme and a-amylase, EDTA and plant
extract(A.indica).Ciprofloxacin, Tobramycin and EDTA has a very important role to play as
an ‘antibiofilm’ agent and therefore may have important implications for use in controlling
biofilm in catheter(Percival, et al., 2009).In the present study, main aim was to see whether
there is any change in the properties of P. aeruginosa, S. aureus, K. pneumoniae, E. faecalis
biofilm formation at different concentration of Tobramycin,Ciprofloxacin,EDTA,Lysozyme,
a-amylase and Plant extract.

MATERIALS AND METHODS

The 20 samples of Urinary Catheter associated sample (CAS) collected aseptically
from catheterized patients from Government Medical hospital and Swastikhospital, Nagpur
simply by swabbing in sterile sample bottle. The sample is incubated at 37°C for 24 hours
followed by inoculation on EMB, PIA, MSA, Enterococcus Isolation Agar respectively. The
Gram staining of isolated bacteria was performed by method given by Grams,(1884)in which
bacterial smear was dried and heat fix on the slide then flooded with Crystal Violet (Primary
stain),Gram’s lodine (Mordant),95% Alcohol (Decolouriser) and Saffranin (Counter stain)
and observe under the light microscope at 100Xusing oil immersion. The Biochemical
Characteristics of the isolated bacterial strain was carried out by IMVIC test i.e. (I-Indole
Test, M-Methyl Red Test, Vi-Vogues Proskauer Test and C-Citrate test),Sugar fermentation
test,Urease Test, Catalase Test, Oxidase Test and Triple Sugar Iron Test for classifying the
bacterial depending on their biochemical character. For complete conformation of isolated
bacteria and their Cultural Characteristics determination they are inoculated on using EMB,
PIA,MSA and Enterocococcus Isolation Agar followed by incubation at 37°C for 24 hrs
respectively (Nisha Rajal, 2018).

The isolated bacteria are further characterised depending on their ability to form
biofilm. The biofilm detection is carried out by three methods i.e. Tube Method(TM), Tissue
culture Plate (TCP), and Congo Red Agar Method (CRA) given by Christensen,et al.,
(1985).The antibiotic susceptibility testing by using Mueller Hinton Agar for determination
of susceptibility of microorganism to antimicrobial agents given by Kirby—Bauer,et al.,
(1966). The prevention of biofilm formation within a urinary catheter by using a broad
spectrum antimicrobial drugs- Ciprofloxacin and Tobramycin, Enzymes-Lysozyme and a-
amylase, EDTA and plant extract (Azadirachtaindica). It is carried out similarly by
inoculation of bacteria forming biofilm on Brain Heart Infusion Media with 2% sucrose
followed by treatment with 1%, 3% and 5% solution of EDTA, Tobramycin, Ciprofloxacin,
a—amylase, Lysosome and Azadirachta indica respectively. The extraction of plant
Azadirachtaindica was obtained from soxhlet apparatus using 90/10 (W/V) ethanol —water for
48hrs at 25°C and the extract left at room temperature until the evaporation of solvent (Tarek,
etal., 2012; Kodali, et al., 2013).

RESULTS AND DISSCUSSIONS
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In this study, the Urinary catheter samples of Catheterised patient collected from two
different hospitals i.e. Government Medical Hospital and Swastik Hospital, Nagpur.A total of
20 patients sample with indwelling urinary catheter were collected for the study.

Table 1:Results of morphological characters and Identified bacteria

Sr.no | Sample Collection No. Identified Bacteria Gram staining and shape Motility
1. CAS 01 Pseudomonas aeruginosa Negative(Rod) Motile
2. CAS 09 Klebsiella pneumonia Negative(Rod) Non motile
3. CAS 12 Enterococcus facealis Positive(Cocci) Non motile
4. CAS 20 Staphylococcus aureus Positive(Cooci) Non motile
5. CAS 25 Enterococcus facealis Positive(Cooci) Non motile
6. CAS 32 Klebsiella pneumonia Negative(Rod) Non motile
7. CAS 35 Pseudomonas aeruginosa Negative(Rod) Motile
8. CAS 40 Staphylococcus aureus Positive(Cocci) Non motile

Where,CAS —Catheter associated sample

Table 2: Observation of Biochemical characteristics of isolated biofilm forming bacteria

Sr. | Sam Ind M VP | Citra | Ure TSI Catal | Oxi | Glucose Lactose Mannitol | Sucrose Mannitol
No ple ole R te ase - ase dase - - - - -
Aci Gas Acid Gas Acid Gas Acid Gas Acid Gas Acid Gas
No
d
1. CASO1 -ve -ve -ve +ve -ve -ve -ve +ve +ve -ve -ve +ve +ve +ve +ve -ve -ve -ve -ve
2. CAS09 -ve +ve -ve +ve +ve +ve -ve +ve -ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve
3. CAS12 -ve +ve -ve -ve -ve +ve -ve -ve -ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve
4. CAS20 -ve +ve -ve +ve +ve +ve -ve +ve -ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve
5. CAS25 -ve +ve -ve -ve -ve +ve -ve -ve -ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve
6. CAS32 -ve +ve -ve +ve +ve +ve -ve +ve -ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve
7. CAS35 -ve -ve -ve +ve -ve -ve -ve +ve +ve -ve -ve +ve +ve +ve +ve -ve -ve -ve -ve
8. CAS40 -ve +ve -ve +ve +ve +ve -ve +ve -ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve

Identification of Biofilm Forming Bacteria:

The culture dependent examination of types of microorganism that colonised Foley
Urinary was applied to study isolation and identification of biofilm forming bacteria from
Urinary catheter.Pseudomonasaeruginosa, Staphylococcus aureus, Klebsiellapneumoniae
and Enterococci faecaliswere obtained from Urinary catheter samples of patients and all are
the major cause of CAUTI (Table 1). Out of 20 Urinary catheter samples, 8 (40%) samples
showed the growth of bacteria from which P.aeruginosa was isolated from 2 (10%)
samples(CAS 01 and CAS35), K.pneumoniae was isolated from 2 (10%)samples (CAS 09
and CAS 32),E.facealis was isolated from 2(10%) samples (CAS 12 and CAS 25) and
S.aureus was isolated from 2(10%) samples (CAS 20 and CAS 40) (Table 2).

Detection of Biofilm Formation:
Table 3: Results of detection of Biofilm formation

Srno _ Name of Tube Tissue Culture Congo Red
microorganisms Method Plate Method | Agar Method

1. P.aeruginosa +++ +++ +++
2. K.pneumoniae +++ +++ +++
3. E.facealis + + -

4, S.aureus ++ ++ +++
5. E.facealis - - -

6. K.pneumoniae +++ +++ +++
7. P.aeruginosa +++ +++ +++
8. S.aureus + + -
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Where, +++:Strong biofilm formation; ++:Moderate biofilm formation; +:Weak biofilm formation; -
:No biofilm formation

Tube Method, Tissue Culture Plate Method and Congo Red Agar Method were
performed and analysed for the biofilm formation.Depending upon the colour intensity of
crystal violet remain adherent to the wall of Tube or 96 well plate they are classified as
Strong biofilm former,Weak biofilm former and no biofilm former. Among 2 P.aeruginosa
and 2 K.pnuemoniae isolates all produced biofilm (100%).In similar way 50% S.aureus
produced biofilm.Of the 2 E.facealis isolates none could form biofilm (Table 3).

Antibiotic Susceptibility Testing:

Table4: Results of Antibiotic susceptibility test of isolated bacteria

Antibiotics Zone of inhibition in mm
P.aeruginosa K.pnemoniae E.facealis S.aureus E.facealis | K.pneumoniae | P.aeruginosa S.aureus
Ampicillin No zone No zone No zone No zone No zone No zone No zone No zone
Ciprofloxacin 12mm (R) 28mm (S) - 30mm (S) No zone No zone 12mm (R) 8mm (S)
Erthromycin - - No zone 12mm (R) - -
Gentamycin No zone 17mm (S) No zone - 17mm (S) 10mm (R) No zone -
Methicillin - - - No zone - - - No zone
Penicillin G 38mm (S) No zone
Tetracyclin - - 27mm (S) - - No zone
Tobramycin No zone 18mm (S) - - - 16mm(l) No zone -
Vancomycin No zone No zone 16mm (1) No zone 20mm (S) No zone No zone 10mm (R)

Where, S —Antibiotic is sensitive towards the organism, R-Antibiotic is resistant towards the organism

Invitro antimicrobial susceptibility testing of isolates were carried out using Kirby
Bauer’s disc diffusion method according to the Clinical and Laboratory Standard Institute on
Muller-Hinton  agar (CLSI,2012).The Gram -ve isolates i.e.P.aeruginosaand
K.pneumoniae(Sample no. CAS01,CAS35,CAS09 and CAS32) were highly resistance to
Ampicillin,Ciprofloxacin,Gentamicin, Tobramycin and Vancomycin. While the Gram+ve
isolates i.e. S.aureus and E.faecalis(Sample no. CAS12,CAS20,CAS25, CAS40) were highly
resistance to Ampicillin, Methicillin,Vancomycin and highly sensitive to Ciprofloxacin and
Penicillin G (Table 4).

Tobramycin, Ciprofloxacin, EDTA, Lysozyme, a-amylase and Azadirachtaindica(plant
extract) activity on biofilm formation:

Table 5: Results of Tobramycin, Ciprofloxacin, EDTA, Lysozyme,a-amylase and plant
extract activity on biofilm formation

Name of P.aeruginosa- | K.pneumoniae- S.aureus K.pneumoniae- P.aeruginosa-
m.o’s A) (A) (B) (B)
Antibiofilm 1% | 3 |5] 1% | 3 5 1 3 (/5|1 |3 |5% | 1% |3 |5%
agent % | % % | % | % | % | %| % | % %
name/conc.
Tobramycin | +++ | ++ | - | ++ + - - - -] - - - +++ |+ | -
Ciprofloxacin | ++ - - - - - - R R - _ — - N
a-amylase +++ |+ | - |+t - - - - -]+ + +++ | ++ -
Lysozyme || - | | A | - - - |+ - +H+ |+ | -
EDTA ++ - | - - - - - -] - - ++ - -
Plant Extract + - - T+ _
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To inhibit the biofilm formation on Urinary catheter which ultimately leads to catheter
associated urinary tract infection (CAUT]), the catheter must be impregnated with antibiofilm
agents (drugs, enzymes, plant extract). Here it was found that Tobramycin, Ciprofloxacin, a-
amylase, Lysozyme, EDTA, Azadirachtaindica affect the biofilm formation at various
different concentration. In present study three different concentration are used 1%, 3% and
5%.In the present study, Ciprofloxacin and EDTA proved to be most effective against the
biofilm formation.Ciprofloxacin is a broad spectrum antibiotic of fluoroquinolone class. It is
active against both Gram negative and Gram positive bacteria. EDTA solution cause
dissolution of Calcium and magnesium salts that gets deposited on the catheter and reduce
crystalline biofilm. Biofilm is composed of bacteria and EPS. In the present work, it was
observed that the leaves of A.indica plays important role in dispersion of biofilm (Table 5).

Thus from the present study it can be concluded that the pretreatment of Urinary
catheter with Tobramycin, Ciprofloxacin, a-amylase,Lysozyme and A.indica plant extract
may prolong the contamination and subsequently biofilm formation by organism causing
CAUTIL.

SUMMARY

In the present study, we investigated microbial contamination within indwelling
Urinary catheter. Biofilm forming ability of the isolates was determined by Tube Method,
Tissue Culture Plate Method & Congo Red Agar Method. Antimicrobial susceptibility was
done by Kirby Bauer’s disc diffusion method. Prevention of biofilm formation was
determined using Tube Method by using 1% ,3% and 5% solution of Tobramycin,
Ciprofloxacin, a-amylase,Lysozyme,EDTA andAzadirachtaindica (plant extract).Out of
20Urinary catheter sample,8 samples shows bacterial growth.It was found that 40% Urinary
catheter gets contaminated during the course of catheterisation .Of the total 8 isolates biofilm
formation was seen in 100% Pseudomonas Sp. and Klebsiellapneumoniae and 50% S,aureus.
Ampicillin &Vancomycin (100%) were highly resistance against KlebsiellaSp.,Pseudomonas
sp.andS.aureus.While Ciprofloxacin and Penicillin G are sensitive against S.aureus. From the
result obtained in different concentration of antibiofilm agent,we can interpret that biofilm
production was completely prevented in 3% Ciprofloxacin, 3% EDTA,5% Tobramycin,5%
Lysozyme and 5% a-amylase concentration. The 500ul A.indica was also capable of
dispersing the biofilm formation inPseudomonas Sp.,S.aureusand K.pneumoniae.

Overall the result reported in the study showed that Ciprofloxacin and EDTA (3%)
were proven to be effective for the degradationof multistructural EPS of the biofilm in low
concentration.
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