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Abstract

P. mirabilis was isolated from UTI patient to ensure that the isolate was belonging to P. mirabilis
various tests are made such as staining techniques, biochemical assay, morphological and
sensitivity test. The gram stain and biochemical test result show rod pink gram negative bacteria
and ensure that the isolate was belong to (P. mirabilis). Optimization education for bacterial
growth were done by used more than pH and temperature and it was found that the best
conditions for the production and increase the number of bacteria at pH 7.7 with bacterial
number and Temperature 37°C cell pellet was re-used as a crude enzymatic extract and discard
supernatant cell. Purification of Beta-Lactamase enzyme was accomplished by using lon
exchange and gel filtrations chromatographic techniques. Effect the inhibitors on activity of

enzyme was (1,2,3,4,5,6).
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1. Introduction

Beta-lactamase Enzymes the most widespread mode
of clinical resistance development to B-lactam
antibiotics is the expression of beta-lactamases that
hydrolyze the antibiotic. It is estimated that $30
billion is the annual economic loss to the US
population from disease caused by beta-lactamase
producing resistant bacteria (1). Beta-Lactamases
hydrolyze the four-membered beta-lactam ring in
both penicillin  and cephalosporin classes of
antibiotics as well as the carbapenem series. They
thereby destroy the antibacterial activity by
deactivating the chemical properties of the drug
molecule, which is the chemically reactive acylating
group for modifying the active site serine sidechains
in the PBPs (2). Extended spectrum beta-lactamases
(ESBLs) are a group of enzymes produced by certain
bacteria that are able to hydrolyze extended
spectrum antibiotics belonging to the penicillin and
cephalosporin groups and monobactam. ESBLs are
found in Gram-negative bacteria, especially in
enterobacteriacea. ESBL has generally been defined
as transmissible beta-lactamases that can be
inhibited by clavulanic acid, tazobactam or
sulbactam, and which are encoded by genes that can
be exchanged between bacteria (3). Extended
Spectrum Beta-Lactamases Enzymes (ESBLs) are
often located on plasmids that are transferable from
strain to strain and between bacterial species.
Although the prevalence of ESBLs is not known, it is
clearly increasing, and in many parts of the world 10-
40% of strains of Escherichia coli and Proteus
mirabilis ~ express  ESBLs. ESBL-producing
Enterobacteriaceae have been responsible for
numerous outbreaks of infection throughout the
world and pose challenging infection control issues
(4).
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Cephalosporin compounds were first isolated from
cultures of Cephalosporium acremonium fungus
from a sewer in Sardinia in 1948 by ltalian scientist
Giuseppe Brotzu. Chemically they are derived from
7 aminocephalosporic acid and they are bactericidal
structurally and functionally related to penicillins
because they shared a common B- lactam ring. These
enzymes are targeted by antibiotics of B-lactam
group and are known as penicillin binding proteins.
Antibiotics bind to penicillin binding proteins (PBPs)
and prevent them from closure the ends of dividing
bacteria and increase hyper osmotic pressure to kill
the bacteria (5).

The aim of the study effect the inhibitors on the
activity of the enzyme extracted from pathogenic
bacteria.

Samples identification

Through the period extending from November
2021till December 2021, 40 Clinical specimens
comprising from UTI patients were collected as
sterilized containers and then test the best isolate for
growth by spectrophotometer and was found that
the

optimal isolate for enzyme production

All the bacterial isolates were examined for gram
stain ability (6), shape and color of the cells were
observed by light microscope using oil emersion, the
collected specimens were streak plate technique is
used for the isolation into pure culture of the
organisms (mostly bacteria), from mixed population.
The P. mirabilis was streaked over the agar surface.
Some individual bacterial cells are separated and
well-spaced from each other. As the original sample
is diluted by streaking it over successive quadrants
and then incubate at 37°C for 24h., the number of
organisms decreases and will show the bacterial
morphology. (7)., finally biochemical test was done
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to ensure that the isolate is belong to Proteus
mirabilis. The result deal with (8). As shown in table1.
Optimal temperature and pH for the production of
bacteria:

The bacterial suspension was cultured once at
constant temperature but different pH (5.5, 7 and 9)
and once at constant pH but different temperature
(32, 35 and 37°C) and measures the absorbance at
556 nm (7). compare the absorbance with McFarland
number. As shown in fig (1).

Enzyme Production

To produce the Beta-lactamase enzyme,bacteria
were implanted in the enzyme production media for
24 hours.Taken 500ml of production broth
transported it into cooling centrifuge tubes, at
10000 rpm the bacterial cells were centrifuged for 15
minutes at 4°C. The suspension was disrupted by
ultra-sonicater in an ice-water bath for 15 min
because the enzyme is intracellular. The disrupted
cell suspension was centrifuged at 5000 g at 4°C for
15 min. The resulting supernatant represented the
crude enzyme extract after that the enzyme was
purified to get it singly and purely to be used in
various applications (9).

Detection of B-lactamase activity:

Beta-lactamase activity was determined by a micro-
iodometric assay according to the modification
method described by (10)(11). The reaction mixture
(total volume (1325ul)) consisted of:

a. Starch-iodine reagent 1000 pl was added to.

b. Penicillin-G 25 pl.

c. Crude or pure enzyme 100 pl.

d. Starch solution 200 pl.

These components were mixed in small test tubes,
blue color developed immediately due to the
reaction of iodine with starch. Rapid decolorization
indicated B-lactamase production. Control solution
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was made up by replacing the enzyme in a
phosphate buffer solution, and the absorbance was
read spectrophotometrically at 620 nm.
International Unit (IU): Is the amount of enzyme
needed to hydrolyze 1pmol of penicilin G per
minute at 25 °C and pH 7. 0.

AE x 121.9

Enzyme actiuity(u/ml = —re—

AE: change between blank and test.

At: change the time of reaction.

Effect the inhibitors on enzyme activity:

This test including add 500 pl of purified enzyme with
6.25ul of different concentration (1024) ug/ml from
inhibitor (Ceftriaxone and Cefepime) with 6.25pl of
substrate and incubation at 37 °C for 15 min. then
estimate the enzyme activity. As shown in( table2).

2. Results

Characteristic of P. mirabilis Test
Oxidase (-), Catalase (+), Indol (-), Citrate (+) [Biochemical
the Proteus has ability to change their rod-
shaped vegetative cell in to elongated and

> . Morpholo
highly flagellated cell that has swarming phology
motility on planting medium.
Pink rod gram stain Gram stain
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Fig. 1: show optimal pH and Temperature of P.mirabilis

Enzyme Inhibitors Activity
1 B-lactamase Substrate 0.3
2 B-lactamase Ceftriaxone 0.093
3 B-lactamase Cefepime 0.082
4 B-lactamase Substrate + Ceftriaxone 0.033
5 B-lactamase Substrate + Cefepime 0.020
6 B-lactamase Substrate + Ceftriaxone +Cefepime 0.012

3. Discussion

The experimental data of this research showed that
the intracellular Beta_lactamase enzyme can be
easily purified by the protocol used to purify
proteins. The effect of both temperature and pH on
enzyme activity was studied to determine the
favorable conditions for enzyme production. The
results revealed that the best temperature and pH
were at 37°C,7.0 respectively. The effect of the
inhibitors used on the enzyme was noticeable by
decreasing the activity of the enzyme from 0.3 to
0.012. When compared to healthy controls (Fig. 1
and 2), both P. mirabilis isolates increased
significantly (p-values 0.05), and the fold changes by

2-carat It wasn't more than a (Table 7 and 8). Cycle
threshold: All results compared to the group that did
nothing). So, we can figure out this gene 100% of
expression was turned down, and our results were
may show a connection between the fliL gene and
crowd formation [9]. To put it another way, isolates
May not have strategies for preserving antioxidants
to avoid the ROS that TiO2 NPs and Ag NPs create,
which may then link up with the flliL gene Reduce
their rules, i.e., stop Motion is coordinated with flyL
reduction gene expression. Down-regulation could
happen if for combining TiO2 NPs and Ag NPs with
different additives to cause problems and entry of
cellular proteins like flagellin and It stops their work
from happening. as could be He said that the low
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gene expression was due to May be part of the same
antibacterial systems Pathogens, such as bacteria
and viruses, can damage nanomaterials. of the cell
membrane and cell wall of bacteria, and how they
break down Bacterial proteins, parts of bacteria that
are inside the cell, and ions release, oxidative stress,
and damage to DNA [11], Or that the subunits of the
ribosome lose their ability to express Cellular
proteins [10].

4. Conclusions

In the lab, our study showed that both of these things
caused fewer people to gather by slowing down P.
mirabilis. It can be caused by Proteus spp. infections.
Like the chance to settle there and the ability to get
to other places. The urinary tract gets smaller. We
recommend using these inhibitors together with
antibiotics to kill bacteria and treat dangerous
proteus infections, unless it turns out that they are
toxic to people.
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