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Summary




This study was conducted during the period from
October 2017 to April 2018. This work aimed to isolate
and characteristics the phage that infected of proteous
.This research was done on several steps. In the first step,
bacterial were obtained from Al-Diwaniyah Teaching
Hospital laboratory. While bacteriophages sample were
collected from sewage sample, municipal water and
heavy sewage in quantities ranging from 500 ml to 1000
ml. Results showed the study of bacteria isolated from
those hospitals showed a positive result, for
bacteriophage sample were diagnosed microbiological
according to biochemical and phenotypic. Phage assay
should that their two types of anti-Proteus mirabilis lytic
bacteriophages primarily named Phage 1 and Phage 2
were isolated from sewage water. The burst size of Phage
1 and Phage 2 were 1+1.5 pfu\cell and 1+2 pfu\cell
respectively. Complete lysis time of Phage 1 particles was
4 hours while the complete lysis time of Phage 2 particles
was 5 hours. The Phage 1 and Phage 2 particles were
stabled at a wide range of pH (6-8) and temperatures (30-
50°C), the optimal temperature of two phages were 37°C.
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Introduction

Proteus is one of the bacteria that found symbiotic with human as
normal flora of the gastrointestinal tract. It can be found free
living in water and soil. When this bacterium enters into the
urinary tract, wounds and lungs, they may cause pathologic
complication. Proteus mirabilis is usually, main cause of urinary
tract infections and stones formation.(1)

Was found alkaline, so cause that resulting from the bacteria have
ability to produces urease in increased quantities, whereas
transform the urea into ammonia by using urease enzyme .that
make alkalinity of the urine may be a cause pathologic
complication .If the infection is not early treated of infection.
Whereas increase the alkalinity lead to formation of crystals,
which are going to eventually become kidney stones. Kidney
stones when reach it renal system leading to obstruction and even
to renal failure. Proteus mirabilis that causes many infectious
diseases as structural abnormalities at the level of the urinary
tract, urethral instrumentation, and other risk factors include —
unprotected anal intercourse and uncircumcised penises .(2)

Proteus mirabilis belong to the family of the Enterobacteriaceae,
it is a small gram-negative bacilli and a facultative anaerobe.(3)
Proteus mirabilis characterized Dby swarming motility
(coordinated translocation of the bacterial population across solid
surfaces). its ability to ferment maltose, and its inability to
ferment lactose , has the ability to make fishy odor, due to the
production of hydrogen sulfide gas and ability to the formation of
struvite stones to elongate itself and secrete a polysaccharide,
when it comes in contact with solid surfaces. (4) Phage is a virus
that can be infect and replicated within bacteria. (5)
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Bacteriophages is a type of virus that infects bacteria, because
bacteriophages destroy their host cells. Thousands of varieties of
phage exist, each of which may infect only one type or a few
types of bacteria or archaea that bacteria have their own sets of
viruses, so they are very specific. A virus, for example, that
infects proteous bacteria would not infect a different species of
bacteria. Where over 90% of all viruses found that infect bacteria
fall into three families or ‘types’ of viruses, but for the thousands
of types of bacteria that exist, there are even more sub-types of
viruses within these three families.(6) Phages are classified in a
number of virus families; some examples include Inoviridae,
Microviridae, Rudiviridae, and Tectiviridae. Like all viruses,
phages are simple particales that consist of a core of genetic
material.(7) All bacteriophages are composed of proteins that
enclosed the DNA or RNA geneome called protein capsid and
may have relatively simple or complex structures, , Phages
increase within the bacteria after infection in the cytoplasm.
Bacteriophages are one of thousands of the most common viruses,
which are found everywhere .(8) Phages are found where the
bacteria are presence .(9)

In addition, spread widely in locations populated by bacterial
hosts, such as soil or the intestines of animals .(10)

Phage therapy was discovered to be antibacterial agents; phages
were used during the 1920s and 1930s for treating bacterial
infections. Phages, short for bacteriophages, are bacteria-specific
viruses that have been used as a treatment against pathogens such
as Shigella dysenteriae as early as 1919 .(11) However, they were
abandoned for general use in the west for several reasons as the
advent of pharmaceutical antibiotics in the mid-20th century.
Along with a better understanding of disease and sanitation,
revolutionized healthcare and drastically improved both quality of
life and life expectancy in the industrialized world medical trials
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were carried out, but a basic lack of understanding of phages
made these invalid .(12) The study’s results demonstrated, that the
safety of therapeutic application of bacteriophages but did not
show efficacy .(13) The authors explained that the use of certain
chemicals that are part of standard wound care (e.g. lactoferrin or
silver) may have interfered with bacteriophage viability. (14)

Lytic phages are similar to antibiotics in that they have
remarkable antibacterial activity. However, therapeutic phages
have some advantages over antibiotics, and phages have been
reported to be more effective than antibiotics in treating certain
infections in humans and experimentally infected animals .(15)

Phage therapy can be very effective in certain conditions and has
some unique advantages over antibiotics. Bacteria also develop
resistance to phages, but it is incomparably easier to develop new
phage than new antibiotic. A few weeks versus years are needed
to obtain new phage for new strain of resistant bacteria. As
bacteria evolve resistance, the relevant phages naturally evolve
alongside. When super bacterium appears, the super phage
already attacks it. We just need to derive it from the same
environment. (16) Phages have special advantage for localized
use, because they penetrate deeper as long as the infection is
present, rather than decrease rapidly in concentration below the
surface like antibiotics. The phages stop reproducing once as the
specific bacteria they target are destroyed. Phages do not develop
secondary resistance, which is quite often in antibiotics. With the
increasing incidence of antibiotic resistant bacteria and a deficit in
the development of new classes of antibiotics to counteract them,
there is a need to apply phages in a range of infections. (17)

For that, this work aimed to isolate and Characteristics the phage
that infected of proteous.
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2- Materials and Methods
2-1. Materials
2-1- 1. Equipment

Laboratory equipment and tools

Table (3-1): The equipment and laboratory tools used in the study and the

manufacturers

No. Equipments Manufacturing
1 Autoclave Delama, USA
2 Burner Amal, Turkey
3 Centrifuge —universal 16 A Hittch Germany
4 Digital camera Sony, Japan
5 Fine and adjustable micropipettes Gilson, France
6 Freezer Ishtar (Iraq)
7 Hot plate Gallenkamp (England)
8 Incubator Memmert(Germany)
9 Laminar air flow Prettl , Germany
10 Light microscope Olympus( Japan)
12 Magnetic stirrer with hot plat Vision , Korea
13 Micro pipettes Eppendorff\Germany
14 Oven Olympus, Japan
15 PH-meter Thermo Electron, USA
16 Refrigerator Arcelik, Turkey
17 Sensitive balance Sartorius (U.S.A)
18 Vortex Griffin, Germany
19 water bath Tafesa , Germany

Chapter two Materials and Methods




2-1- 2. Plastic and Glass Wares:
Table (2-2): Plastic and Glass Wares

No. | Plastic and Glass Ware Manufacturing
1 Automatic pipette Birhit, Finland

2 Disposable Petri-dishes EAPIF (Germany)
3 Gloves Hungary

4 Pasteur’s pipettes Volac (England)
5 Plain tubes AFMH, England

6 Test tubes (10 ml) AFMA ,Jordan

7 Millipore Filter paper AFMH, England

8 Millipore unit (0.44,0.27) EAPIF (Germany)
9 Whattman filter papers MEHE, China

2-1- 3. Biological Materials:
Table (2-3): Biological Materials

Biological Materials Manufacturing
1 | MacConkey agar Oxoid (England)
3 | Nutrient agar Oxoid (England
4 | Nutrient broth Oxoid (England)
5 | Chlorophorm BDH Chemical,
England
6 | Peptone water Oxoid (England)
Chapter two Materials and Methods




2-2. Methods

2-2-1. Samples Collection:
2-2-2-1. Bacteria was obtained from Diwaniyah Teaching

Hospital. Samples were subjected to laboratory culturing,
Nutrient agar container of Peptone water broth for 18
hours at 37 ° C. After that, labeling was applied to each
plate, which contain of bacteria. Growth and propagation
of the culturing was observed on all petri dish. Tests were
included Biochemical and serological tests .(18)

2-2-2-2. Phage samples: were collected from the sewage
water and from different environmental sources within
the closed laboratory bottle with covered at the size of
about 500 ml of these samples. Then were centrifuged
(10,000 rpm, 10 minutes, and 4 ° C) and passed through
super-sterilization filters (0.45um Milliporeel filter).
filtered sewage were mixed at 1.5 ml to 3.5 ml sterile
nutrient broth which contain bacteria in the test tube.(19)

Mixture from phage and bacteria were incubated for 18-
24 hours in the incubator at 37°C. Chloroform organic
solvent was taken at 0.5 ml and added to the bacteria,
so that all the bacteria were eliminated except phage in
the test tube for 5 minutes. (20)

Chapter two 6 Materials and Methods




2-2-2. Sterilization Methods

Equipment’s, Biological Materials were Sterilization
during the experiment was performed using an Autoclave
at 121 ° C and one p.s.i for 15 minutes.

Liquids were sterilized which used in the experiment by
mili pore paper using filters with diameters ranging from
0.27 microns to 0.4 microns to ensure the elimination of
contaminant.(21)

2-2-3. Preparation Nutrient agar
Nutrient agar powder were weighted at 28 g of nutrient in

1 liter of distilled water, then putting on the hotplate to
dissolve completely. Suspension were sterilized by using
Autoclave as required. Suspension were Cooled to 55°C.
Cotton plug and flame were taken the mouth of the flask
over a Bunsen burner, and then suspension was poured
into sterile empty of Petri dishes (10-15 mL into each Petri
dish). And the Petri dishes were kept horizontally until the
medium completely solidifies.(22)

2-2-4. Plaque Assay and Spot Test:
Phages were verified presence in the test tube by

Plague Assay was performed as previously known. (23)
for the isolation phage and determination through a
double layer agar technique, each of diluted tube were
mixed with 0.5 ml of phages in 4.5 ml soft agar that
contain host bacteria as Proteous into other tube , then
mixture that
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contain the phages and bacteria were poured to plate
.(23) Plates were incubated for 24 hour at 37°C.

2-2-5. Phage Propagation and Purification:
Phages were isolated by one Petri Dishes and sequentially

until the dishes are obtained homogenously container on
Plague .(24) During this period. The Plaque were taken
by sticky loop once of all Petri Dishes at time in a well-
sequenced mode. Under ideal conditions where as
providing a sterile atmosphere when removal it, for
ensure as not to contaminate them with fungus scattered
in the air, bactericidal and bacteria scattered anywhere
and inject them into the 5.0 ml nutrient broth, which
contain bacteria proteous . Mixture, which contain
specific phage and these bacteria, were left 24 hour of the
host strain and then incubated at 37°C. for complete
decomposition. Until ensure the replicated of phage .(25)

2-2-6. Lysis Time:

from petri dishes plaque forming unit were taken at 107 pfu/ml
at 10-ml to added to soft agar colony forming at 10" cfu/ml
,then left for grown in test tube at five to six minutes. Whereas
suspension were, separate into flasks until to stop adsorption. For
calculate time, untreated free phage and infected cells were mixed
of infective centers at various time points to determine changes in
titer. To give a graph (3-6) which showing growth in bacteria and
phage .(26)
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3- Results

3-1. Phage assay
Obtain of results should that there are two proteous phages; type 1
and 2. Characteristics of these phages were determined by the
plaques appearance, diameter, turbidity and the presence of a halo
in the culture media as in table (4-1). Infection of Proteous
meribilus by phage exhibited the clear plaques on the surface of
nutrient agar. From plague assay, all the Proteous meribilus
isolates were susceptible to phages lytic infection, plagues on agar
plates revealed a big hollow zone with slightly wrinkled margin
as in figure ((4-1), (4-2)) that showed plaques of Proteous phages.

Table (4-1): Characteristics of Proteous meribilus phages

Name of Phage | Phage diameter [mm| | Number of Plagues | Turbidity | Halo
Phage 1 2 mm 7 C —
Phage 2 1-2 mm 25 C —

C: clear ; -: no visible halo

Figure (4-1) shown in it plague

DCM= 15 Mega pixel
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Figure (4-2) show it plague
DCM = 15 Mega pixel

3-2. Lysis Time:
The present study showed that the isolated phage particles

recorded highly significant ability (P > 0.05) to cause lysis of the
bacterial cells and these effects reached to the higher rate after
one hours of mixing of phage particles with bacterial cells. Also
showed that there is a dramatic decrease in number of bacterial
cells that correlated with time. Complete lysis time of Phage 1
particles was 4 hours while the complete lysis time of Phage 2

particles was 5 hours as in figure (3-6).

10
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Figure (3-6): Lysis time of Proteous mirabilis
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Discussion

This proteous, which cause of urinary tract infections, especially
in some types of bacteria that show new resistance mechanisms
and spread. (27) It can be found free living in water and soil. It
can infected animal and human and can be transmitted from
person to another. (28) where it is important factors that help
spread infectious disease be had bad infection, -eating
contaminated food, poor health conditions, genetic and immunity
system disorder etc. During this bacteria exposure for many
antimicrobial resistance appears in naturally form resistance for
this antimicrobial over time through genetic modification, so
could be find many of human that use of antibiotics in which
unknown uses. This bad uses is excessive and bad in human’s
makes high resistance for any antibiotics. (29)

For example, Proteus mirabilis for account large percentage of
infected by these bacteria in hospital-acquired urinary tract
infections, septicemia, pneumonia and soft tissue infections,
where consider medically important type. Therefore, phage
studies and development of effective treatment are one of the top
priorities in public health in the world, which FDA are seeking it.
The aimed of this study include the use of bacteriophage to
control this bacterial population. All of the bacteriophage isolates
which collected from sewage water able to infect proteous.
Through isolation and diagnostic according to biochemical and
phenotypic test. procedures we have obtained two isolated of
phages designated (phagel and phage 2) which have been
categorized into virus classification criteria which include (plague
diameter mm, number of plaques, turbidity , halo) and their two
from isolated phages (phagel and phage 2) are highly virulent
phages which plague were round , clear , no halo and medium
sized (1.0-2.0 mm in diameter) plaques .phagel and phage 2 were
capable to lysis Proteus mirabilis . After left phagel and phage 2
to infected this bacteria

12
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for complete lysis time was recording note of two reading in 4
hours and 6 hours ,where it found significant decrease in the

number of bacteria over time compared to the increment in the
number of phages, which it leading isolated phages of this studies
were infected bacterial cells and were able to lysis it . The phages
isolated in this study are playing an important role not only in
treatment such cases was proposed in this studies, to be candidate
for medicinal and pharmaceutical applications due to its strong
lysis capability and its broad host range. Phage therapy has many
advantages compared with other chemical or antimicrobial drugs.
In terms of efficiency and safety in treatment, where the
antimicrobial drugs were left passive effect when it uses for
treatment bacteria cases it kills the beneficial bacteria in the body
such as normal flora. Phages that helping to killed or reduced of
effective of proteous without side effect because this phage is
specific for this bacteria. To reduce the side effect of this bacteria,
the phages secreted of enzyme, supported with enzymes (e.g.,
EPS de-polymerase) on the surface of the capsid that degrade the
extracellular polymeric substances and disseminate bacterial
biofilms, permitting the phage to reach bacteria embedded within
the extra polymer substance matrix .(30) In particular conditions
this will be considerable advantage considering the well-
authenticated.

Finally, Phage therapy may be successfully but may be left side
effects unknowingly so many studies require to know the most
important potential side effects of this treatment. This study
discussed how to isolate and characteristics the phage that
infected of proteous.
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