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Abstract

This study was conducted during the period from September 2012 to
November 2013 in an attempt to investigate the spread and the distribution
of the characteristic of resisting some antibiotics and heavy metals salts and
the virulence factors of the enterobacter isolated from various sources and
the possibility of the transfer of these characteristics between the gram
negative type and the enterobacters with gram positive type in addition to
clarifying this transfer on the molecular level. Therefore, (120) samples
were collected which included the hospitals, wastewater and the pathogenic
samples. The standard Salmonella typhimurium was used as the recipient

cells in this study.

Fifteen bacterial isolates were isolated and diagnosed for the
Escherichia coli and of salmonella as five isolates from the hospitals
environment, five isolates from the wastewater and five isolates from
pathogenic environment. The morphological , cultural and biochemical

tests were depended for isolation and identification these isolates.

The results of the tests of sensitivity against the antibiotics showed a
clear variation in the distribution and the spread of the resistance feature
against these antibiotics whether in the isolates from one source or within
different sources for both Escherichia coli and Salmonella. Moreover,

most of the isolates showed multiple resistance feature against the



antibiotics and the feature of resisting the Amoxicillin, Ampicillin and
Erythromycin antibiotics was the most common amongst the isolates

studies.

In terms of the heavy metals salts, the bacteria in question which were
taken from various sources showed a clear resistance against the metals
salts (CuSo4,CoCl,,NiCl,,CdCl, and HgCl,) and the highest percentage of
the Escherichia coli and the Salmonella was against NiCl, which was
(93.3%) and (73.3%) respectively. Also the distribution and the spread of

this feature was variant based on the isolate and the source of the isolate.

From the results of investigating whether the isolates have the feature
of some virulence factors (Haemolysin, Protase, Urease and Gelatinase)
and that the production of Haemolysin was common amongst many
isolates of the two types of bacteria and the same was for the Protase in the
Escherichia coli. The distribution of the virulence factors varied according
to the isolates and the sources of these isolates, while it was clear that the

isolates in question do not have the rest of virulence factors.

The results of the conjugation experiments showed that the bacterial
conjugation it is possible to take place between the isolates in question and
the standard Salmonella strains. When using the Escherichia coli as a
donor strain the conjugation took place with a frequency of (0.11 x 107%),

but when using the positive gram Enterococcus faecalis, the conjugation



occurred with a frequency of (0.03 x 10#) and that the group of resistance
features against the antibiotics and heavy metals and some virulence factors
transferred to the conjugative isolates and that indicates the occurrence of
this characteristic genes on plasmid locations which transferred during the

transfer of the plasmids to the conjugated cell.

When various temperature (40, 45, 50 and 55 centigrade) effect was
studied on the conjugation occurrence, it was shown that the optimum
temperature for the occurrence of this process was (40) centigrade as the
frequency of the conjugation increased to be (0.16 x10*) and
(0.075x10™) for both Escherichia coli and salmonella respectively when

using them as a donor strains.

To make sure of the occurrence of conjugation and the transfer of the
plasmids, the plasmids were extracted from the isolates and relaying them
electrically, as it was clear that the recipient standard strain does not have
any plasmid and the Escherichia coli donor isolate has three plasmids, two
of which transferred to the conjugated bacteria; the size of the first is bigger
than (10000 bp) and the second is (4000 bp), and it was also shown that the
donor Enterococcus faecalis isolate has one plasmid which transferred to

the conjugated cell which is of a size bigger than (10000 bp).



