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Master Thesis Abstract
By: Eman Abd El Aziz Ahmed El-Gebaly

Synthetic chemicals are beneficial and necessary part of life in

anymodern society. Over four billions of Kg of pesticide
products enter ourenvironment annually. These chemicals
induced considerable environmental pollution and human health
problems as a result of their persistence, toxicity and
transformation into hazardous metabolites. While environmental
pollution has been attracting increasing concern in recent years
on a world level, the quantity of agrochemicals used in Egypt had
been increasing dramatically. To understand the potential
environmental concern, we have to know and predict the fate of
these chemicals in the environment. Degradation of these
chemical pollutants might result from biotic and abiotic
activities. However the most significant route for degradation of
natural and synthetic chemicals is through the action of living

microorganisms (biodegradation reactions).

Pollution has induced rapid evolution of specific biodegradative
pathways in terrestrial and aquatic bacteria. Some xenobiotic
compounds are however, foreign or new to the microbial systems
and hence are degraded very slowly or not at all. Methods for
enhancement of such degradation and means for encouraging
proliferation of specific microbial strains capable of degradation
has received considerable attention for maximizing the activity of

such strains in the environment.
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Halogenated aromatic compounds constitute a large group of
chemicals responsible for environmental pollution. Amongst this
group, 2,4-D (2,4- dichlorophenoxyacetic acid) is a chlorinated
phenoxyacetate herbicide which has been used to eradicate Ward
EI-Nil in the water ways of the river Nile. Its use had been
banned for many years as a result of its carcinogenic and
teratogenic effect. However, residual amounts of it had been

detected in the aquatic systems at low concentrations.

The present study was conducted to explore the possibility of
isolation of active microbial strains from contaminated sites able
to degrade 2,4-D in different aquatic ecosystems (Nile water,
irrigation water, lake water and sewage). The main objective of
this research is studying biodegradation of low concentrations of
2,4-D in Nile water samples and determining factors that might
enhance the degradation process. These factors include inoculum
density, addition of inorganic nutrients, supplementation with
second carbon sources, inoculation with mixed culture, cell
immobilization and adaptation of the organism to low substrate
concentration. So inoculation of natural ecosystems with
microorganisms capable of metabolizing low concentrations of
chlorinated aromatic pollutants could be a promising means of
destroying these compounds.
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PhD Thesis Abstract
By: Eman Abd El Aziz El Gebaly

“Effect of levofloxacin alone and in combination with a non-
antimicrobial agent on biofilm formation of uropathogenic strains on
ureteral stents

2

Indwelling urinary catheters are commonly wused for bladder
drainage in patients with urinary obstruction. The most frequent
complication of urinary catheter use is a urinary tract infection
(UTI). About 80% of UTlIs are associated with urinary catheters.

Bacteria are irreversibly attached to the surface of urethral
catheters and encapsulated in a self-produced polymeric matrix
forming microbial communities known as biofilms which can be

the source of persistent infections.

Biofilms are hardly eradicated and even high doses of
antimicrobials have a limited success biofilm removal due to poor
penetration of antibiotics, reduced growth rates and local
alterations in the biofilm environment that impair the activity of
antibiotics. This study was conducted to study the prevalence of
microbial infections in patients undergoing urethral
catheterization in the department of wurology at Beni-Sweef
university hospital, the incidence of resistance of the isolated
microorganisms and the ability of the isolated microorganisms to
form biofilm at different time intervals. Also the effect of
levofloxacin, vitamin-C each alone and in combination on the

inhibition of biofilm formation on catheter surfaces was studied.

In the present work, 150 strains were isolated from catheter

segments of 115 patients at the day of catheter removal. E. coli
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was the most prevalent microorganism (30%) followed by
Staphylococcus  spp.  (15.3%), Pseudomonas  spp.  (14%),
Citrobacter spp. (11.3%), Enterobacter spp. (6.7), Proteus
mirabilis. (6%), both Klebsiella spp. and Morganella morganii
(5.3%) and Providencia spp. (4%).

Almost 73.9 % of the total number of Staphylococcus spp. was
isolated from mixed culture, followed by Enterobacter spp.
(70%), Providencia spp. (66.7%), Pseudomonas spp. (52.4%),
Klebsiella spp. (50%), E. coli (40 %), and Citrobacter spp.
(23.5%) and Proteus mirabilis (11%). All Morganella morganii

isolates were isolated in pure culture.

The resistance pattern to levofloxacin, ciprofloxacin, ofloxacin,
nitrofurantoin,  aztreonam,  cefipime, imipenem,  ceftriaxone,
gentamycin and amoxycillin/clavulanic acid revealed that the
highest incidence of resistance to levofloxacin, ciprofloxacin and
ofloxacin was shown by E. coli (86-91%). Also the highest
incidence of resistance to nitrofurantoin and gentamycin was
shown by Proteus mirabilis (100%) and to aztreonam by
Staphylococcus spp. (100%). Imipenem showed the Ileast
percentages of resistance where all E.c oli, Klebsiella spp.,
Citrobacter spp., Enterobacter spp., Proteus mirabilis and
Morganella morganii were sensitive to it. While
amoxicillin/clavulanic acid showed the highest percentage of

resistance.

Biofilm production by the recovered isolates showed that 41% of
the isolates showed to be strong biofilm formers, 28% showed
moderate Dbiofilm forming ability and 22% were weak or non

biofilm producers. E. coli had the highest extent of biofilm
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formation (60%) followed by Proteus mirabilis (55%),
Pseudomonas spp. (52%), Klebsiella spp. and Enterobacter spp.
(50%) Citrobacter spp. (42%) and Morganella morganii (25%).

A dose related decrease in biofilm formation was observed by
both levofloxacin and vitamin-C. This was detected by a decrease
in the optical density of the biofilm layer on microtiter plates and
the number of viable cells attached to the catheter surfaces in
comparison to controls. The results showed that LEV/VIT-C
combinations at 0.5MIC/100 mg/ml and 2MIC/100 mg/ml have
the highest inhibitory effect on the initial adherence (up to 98.5%)
and the pre-formed biofilm (up to 93.5%).

The inhibitory effects of the tested agents were also verified by
(SEM). The scanning electron  micrographs showed the
morphological changes of the tested organisms upon treatment
with levofloxacin and vitamin-C. They also showed that the
decrease in the extent of biofilm formation in the presence of the
tested agents. E. coli and Klebsiella spp. were tested for the
presence of both mrkD and fimH genes responsible for adherence
and it was found that that not all strains which are positive for
mrkD gene are positive for fimH gene. Also all E. coli strains
detected by TCP as biofilm producers were positive for mrkD. All

the five Klebsiella spp. showed to be positive for mrkD gene.
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