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Materials and Methods

2.1 Materials
2.1.1 Equipments

The following equipments and apparatus were usdasnstudy:

Equipment Company (Origin)
Autoclave GallenKamp (England)
Balance Ohans (France)

Compound Light Microscope

Olympus (Japan)

Distillator GallenKamp
Electrical oven Memmert (Germany)
Hot plate with magnetic stirrer GallenKamp
Incubator GallenKamp

Micropipette

Witeg (Germany)

Millipore filters paper unit

Millipore and Whatmg&ngland)

Minimal Electrophoresis apparatus

BioRad (Italy)

pH-Meter

Metter-GmpH Tdedo (U.K.)

Portable Centrifuge

Hermle labortechnik (Germany)

Rotary Evaporator

Buchi (Switzerland)

Sensitive balance

Delta Range (Switzerland)

Shaker Incubator

GFL (Germany)

Soxhlet Electrothermal (England)
UV-Transillminator Vilber Lourmat (France)
Vortex Buchi (Switzerland)
Water bath GFL (England)
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Chapter Two Materials and Methods

2.1.2 Chemicals and Enzymes

The following chemicals and enzymes were usedigstudy:
-Analar (England)
Sucrose, Boric acid.

-BDH (England)
Ethylene diamine tetra-acetic acid (EDTA), Ethidilomomide, Bromophenol
blue, Chloroform, Glycerol, MgG| K,SO,, Ammonia, Sulphuric acid, Acetic

anhydride, ferric chloride.

-Biolife (Italy)
Nutrient broth, Agar,

-Difco (USA)
MacConkey agar base

-Fluka (Switzerland)
Sodium dodecyl sulphate (SDS), Tris (hydroxymetlayhinomethan base (Tris-
base), Nutrient agar, Brain Heart Infusion Agars-hrydrochloride (Tris-HCI).

-Merck (Germany)
NaCl

-Enzymes

Lysozyme (BDH-England).

-Sigma (USA)

Agarose.

-Oxoid (England)
Peptone

-Riedel-DeHaeny (Germany)
MgSG,. 7H,0O, Cetrimide, Methanol, Hexane.
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2.1.3 Culture Media
2.1.3.1 Ready to Use Media

Medium Company (Origin)
Brain heart infusion agar Fluka (Switzerland)
MacConkey agar Difco (U.S.A)
Nutrient agar Fluka (Switzerland)
Nutrient broth Biolife (Italy)

They were prepared as recommended by the manufagtcompany and

sterilized by autoclaving at 121°C for 15 min.

2.1.3.2 Laboratory Prepared Media
-Citrmide Agar (Stolp and Gadkari, 1984)
It is composed of:

Peptone 209
MgCl, 4.5¢9
K,SO4 10g
Cetrimide 0.3g
agar 15¢
Distilled water | 2000 ml

pH was adjusted to 7.2 and sterilized by autockavin
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-King A Medium (Starr etal., 1981)

It is composed of

Materials and Methods

Peptone 209
Glycerol 10 ml
K,SO, 10 g
MgCl, l4g
agar 159
Distilled water | 1000 mi

pH was adjusted to 7.2 and sterilized by autockavin

-King B Medium (Starr et al., 1981)

It is composed of:

Peptone 209
Glycerol 10g
MgSG,. 7H,O 3.5¢
K,SO, 1.5¢9
agar 15¢g
Distilled Water | 1000 mi

pH adjusted to 7.2 and sterilized by autoclaving.

2.1.4 Buffers and Solutions
2.1.4.1 Plasmid Extraction Buffers and Solutions
« SET Buffer (Maniatis et al., 1982)
75mM NaCL
25mM EDTA
20mM Tris-Cl

pH was adjusted to 8 and sterilized by autoclave

* Lysozyme Solution (50 mg/ml) (Kieser, 1995)
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This was prepared by dissolving 50 mg lysozyme exezin 1 ml of sterile

distilled water, this solution prepared freshly.

e Sodium Dodecyl Sulphate Solution (SDS) (100 mg/n{Kieser, 1995)
It was freshly prepared by dissolving 10g SDS i #@ sterilized distilled

water.
» NaCl Solution (5M) (Kieser, 1995)

« TE Buffer (Maniatis et al., 1982)
EDTA 1mM
Tris-Cl 10 mM

pH was adjusted to 8 and sterilized by autoclave.

2.1.4.2 Gel Electrophoresis Buffer (Maniati%t al., 1982)
o 5X Tris-Borate-EDTA (TBE) (pH 8.0).

Tris-base 54 g

Boric-acid 27.5 g

EDTA (0.5 M) 20 ml

Distilled water to 1000 ml

» Loading Buffer
Bromophenol blue 0.25 % (w/v)

Sucrose solution 40 % (w/v)

2.1.4.3 Curing Solution
« SDS Solution
It was prepared as stock solution of SDS (10 % w/\gistilled water.
» Ethidium Bromide Solution 10 mg / ml (Bounchaudet al., 1969)
This solution was prepared by dissolving 0.2 gtbidium bromide in

20 ml distilled water and stirred on magnetic stirfor few hours to ensure
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that the ethidium bromide has dissolved then it stasilized by filtration,

and stored in a dark bottle at 4°C.

2.1.4.4 Antibiotic Solutions (Maniatiset al., 1982)
They were prepared as follows:

1- Ampicillin, neomycin, trimethoprin, chlorompheni, gentamicin,
aztreonam and streptomycin were prepared as stdaka of 10 mg/ml
of antibiotic powders in D.W., sterilized by filtran and stored at -20°C.

2- Tetracycline was prepared as stock solutionGofrig/ml of tetracycline

hydrochloride in ethanol/water (50% v/v), steritizdy filtration and
stored in a dark bottle at -20°C.

2.1.5 Bacterial Strains

Bacterial strains used in this study are listethenfollowing table:

Bacterial Strains Phenotype Source

Department of Biotechnology |/

E. coli HB101 Harboring Amp, T¢ Al-Nahrain University

pBR322

Pseudomonas aeruginosa| Ned, Crld,
RB19 harboring pSR 101
and pSR 202 plasmids

Department of Biotechnology /
™™ Al-Nahrain University

Amp', Tc, C, | Department of Biotechnology /

Klepsidlla preumonia MR1 Atm', Cr, S | Al-Nahrain University

Atm=Aztronam; AmpgAmpicillin; Cn =Gentamicin; C=Chloramphenicol;
Crb =Carbincillin; Tm =Trimethprim{Tc =Tetracycline;S =Streptomycin;

Nec=Neomycir; r  =Resistance
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2.1.6 AntibioticsDiscs

The following antibiotic discs are used in the stud

Antibiotic Code Concentration Source (Origin)
(ng)

Ampicillin AMP 10 Bioanalyse LTD (Turky)
Aztreonam ATM 30 Bioanalyse LTD
Carbenicillin CRB 100 Bioanalyse LTD
Cefotaxime CTX 30 Bioanalyse LTD
Chloramphenicol C 30 Bioanalyse LTD
Gentamicin CN 10 Bioanalyse LTD
Imipenem IPM 10 Bioanalyse LTD
Kanamycin KAN 30 Bioanalyse LTD
Nalidixic acid NAL 30 Bioanalyse LTD
Neomycin NEO 30 Bioanalyse LTD
Rifampicin RIF 10 Bioanalyse LTD
Trimethoprim ™ 30 Bioanalyse LTD
Tobramycin TOB 10 Bioanalyse LTD
Streptomycin S 10 Bioanalyse LTD
Tetracycline TE 30 Bioanalyse LTD
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2.2 Methods
2.2.1 Plants Collection

Salix acomophylla, Urtica dioica andCalendula officinalis were collected
from different places of Baghdad cignd identified by the Iraqi National
Herbarium (Baghdad, Abu-Graib).

2.2.2 Preparation of Plant Extracts §alix acomophylla, Urtica

dioica and Calendula officinalis)

1. Hexane Extract
Fifty grams of each plant powdefa{ix acomophylla, Urtica dioica
(leaves) andalendula officinalis flowers) was extracted with 250 ml hexane by
soxhlet apparatus for 6 hrs at 40-60°C, the costddtion was evaporated to
dryness by rotary evaporator at 40°C and the cextiact was kept until used
(Al-Jeboory, 1994).

2. Methanolic Extract
Fifty grams of each plant powde&a{ix acomophylla, Urtica dioica
(leaves) andCalendula officinalis flowers) was extracted with 250 ml of
methanol 70% by soxhlet apparatus for 6 hrs at@REGH6then the solvent was
evaporated under reduced pressure by the rotapoeatar at 40°C, the crude
solid extract was kept until used (Sabetial., 1987).

2.2.3 Detection of Some Active Compounds:
1. Detection of Terpens
One gram of each plant hexane extract Precipitated few drops of
chloroform, and then a drop of acetic anhydride androp of concentrated
sulphuric acid were added. Dark blue color appeerpresented the presence of
terpens in the extracts (Al-Abid, 1985).
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2. Detection of Flavonoids
Methnolic extracts for each plant was partitionathyetroleum ether, the
aqueous layer was mixed with the ammonium solufldre appearance of dark

color is an evidence for the presence of flavon@iterborne, 1973).

3. Detection ofGlycosides
Equal amount of the plant methanolic extract wagechiwith Fehling
reagent in a test tube, then boiled in a water batli0 min. Red precipitate

indicate the presence of glycosides (Shihata, 1951)

4. Detection of Saponins
Five ml of plant methanolic extract was added ® rid of ferric chloride
solution, the appearance of white precipitate iatlidhe presence of saponins
and other phenolic compounds (Stahl, 1969).

2.2.4 Maintenance of Bacterial Strains

Maintenance of bacterial strains was performed r@iceg to Maniatiset

al., (1982) and as following:

2.2.4.1 Short Term Storage

Colonies of bacteria were maintained for periodsfest weeks on the
surface of nutrient agar media. The plates wetatlfigvrapped with parafilm
and stored at 4°C.

2.2.4.2 Medium Term Storage

Strains of bacteria were maintained in stab culforeperiods of a few
months. Such cultures were prepared in small scigyped bottles containing
2-3 ml of agar medium. The cultures were incubateshg a sterile straight
platinum wire that is dipped into dense liquid avét of bacteria and then

stabbed deep into the agar medium.

30



Chapter Two Materials and Methods

After proper incubation the cap was wrapped tighiyh parafilm to

prevent desiccation of the medium and kept at 4°C.

2.2.4.3 Long Term Storage

Bacteria can be stored for many years in nutrieothomedium containing
15% glycerol at low temperature without significdass viability. This was
done by adding 1.5 ml of sterilized glycerol toexponential growth of bacteria

in small screw-capped vials with final volume ofrh0and stored at -20°C.

2.2.5Pseudomonas aeruginosa RB19

A. Morphology of Colonies

Shape, color and viscosity of the colonies werdistlion plates of nutrient
agar (NA) medium after incubation of the isolatestivese plates at 37°C for 24
hr.

Gram Stain (Atlas et al., 1995)

The specimen was applied to clean slide, then pleeisien was fixed by
heat, crystal violet was applied (for 1 minute) axdess stain was washed, then
Gram's iodine was applied (for 1 min) and the exaeass washed with distilled
water. Alcohol decolorizing agent was applied dmeléxcess was washed. After
that sufranins was applied (for 30 sec) and thesxavas washed and finally the

slide was dried for examination under the microgcop

B. Biochemical Tests

The following biochemical tests were performed:

-Growing on King A (Cruickshank et al., 1975)
Inoculate the bacteria on the plate by streakirjiaoubate at 37°C for 24
hr. this test was performed to study the productibthe characteristic pigment,

pyocyanin.

31



Chapter Two Materials and Methods

-Growth on King B (Cruickshank et al., 1975)

Inoculate the bacteria on the plate by streakirtjinoubate at 37°C for 24
hr. then the plates were exposed to UV. This test vea®pned to study the
production of the characteristic pigment, flouresce

-Growth on Cetrimide Agar (Greenwoodet al, 1997)

This media was used as a selective mediumPgeudomonas spp. The
plates were inoculated with bacteria by streakind ecubated at 37°C for 24
hr.

-Growth on MacConkey Agar (Atlaset al., 1995)

MacConkey agar is a differential plating medium fbe selection and
recovery of enterobacteriaceae related enteric Gegnative rods, Lactose is the
sole carbohydrate source. Lactose fermenting bagbenduce colonies that are
varying shades of red because of the indicator(dyek below pH 6.8) form the
production of mixed acids. Colonies of non lactésm®renting bacteria appear

colorless or transparent on this medium.

-Growth at 4°C and at 42°C (Collins and Lyne, 1987)

One of the tests for the species of the gdtseadomonas is by growing the
bacterial isolates (or the suspecRsdudomonas isolates) on nutrient agar plates
and incubated at 4°C and at 42°C for 24 hr.

2.2.6 Antibiotic Sensitivity Test (Atlaset al., 1995)

The disc diffusion method was used to test thebaic sensitivity of the
selected isolate. A sterile cotton swab was dippéal the inoculum's (freshly
culture, 18 hr) and the entire surface of the bhaart infusion agar plates was
swabbed three times by rotating the plate appraein®0° between streaking
to ensure even distribution. Then the discs ofahtbiotics were applied and
incubated at 37°C. The zone of inhibition was obseérafter incubation for 18
hr.
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2.2.7 Minimum Inhibitory Concentration (MIC) Test

Cells of selected isolates were grown in 5ml natrigroth, then 0.1ml of
each culture were inoculated in series of 5ml freskrient broth containing
various concentrations of plant extracts (0, 5,2®, 30, 40, 50, 75, 100, 200,
300, 400 and 500 mg/ml) for both isolateseudomonas aeruginosa RB19 and
Klebsiella pneumoniae MR1, then all tubes incubated in°87for 24 hrs. 10Qul
from each tube were spread on brhgart infusion agar plates and all plates
were incubated in 3T for 24 hrs. The lowest concentration of the pkxitact
that inhibited the growth of bacterial isolate ddesed as the minimum

inhibitory concentration (MIC).

Note: For all extracts which were insoluble in water,| hethanol was added

to the residue then the volume completed withlsteistilled water.

2.2.8 Plasmid Extraction

DNA extraction was done by salting out method whdelcribed by Kieser

(1995), as follow:

-Culture of bacteria grown in nutrient broth, wasllgted form 20 ml by
centrifugation at 6000 rpm for 15 min.

-The pellet washed with 3 ml of SET buffer and sgmnded the cells with 1.6
ml of SET buffer, then freshly prepared lysozymendf concentration 1
mg/ml) was added and incubated at 37°C for 30 min.

-One ml of 10 % SDS was added, mixed by inversiben incubated at room
temperature for 15 min.

-Add 2 ml of 5 M NaCl, mix thoroughly by inversion.

-An equal volume of chloroform was added, mixedityersion for 15 min.
Then centrifuged (6000 rpm at 4°C) for 20 min.
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-The aqueous phase (upper) was transferred to emstbrile tube, and 0.6
volume of isopropanol was added, mixed by inversiand kept at room
temperature for 5 min.

-Centrifuged at 13000 rpm for 15 min at 4°C.

-The isoproparnol was discarded and the precigitBtdA dissolved in 10Qul
TE buffer and stored at -20C.

2.2.9 Agarose Gel Electrophoresis (Sambroadt al., 1989)

Agarose gel (0.7%) were run horizontally in trise-EDTA (TBE 1X).
Samples of DNA were mixed with 1/10 volume of tbading buffer and added
to the wells on the gel. Generally, gels were r2f3 hrs at 5 v/icm and the gel
buffer added up to the level of horizontal gel au€.

Agarose gel were stained with ethidium bromide toynersing them in
distilled water containing the dye at a final camication of 0.5ug/ml for 30-45
min. DNA bands were visualized by UV illumination 302 nm on an UV
transilluminator. Gels were destained in distilledter for 30-60 min to get rid

of background before photographs were taken.

2.2.10 Plasmid Curing
2.2.10.1 Curing ofP. aeruginosa RB19 Plasmid DNA with SDS

Curing experiments were performed on theaeruginosa RB19 isolate
SDS was used in these experiments as curing ageoitdang to Trevors (1986)
and as follows:

Cells of the selected isolate were grown in 5 miafient broth to mid log
phase (O.Ry about 0.4-0.5). 0.1 ml samples of each cultureevisoculated in
a series of 5 ml nutrient broth tubes containingotes concentrations of SDS
(0, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9% and 10%)tukes were incubated
at 37°C for 24-48hrs. The growth density of thdad#nt tubes was measured
visually and compared with the control to determithe effect of each

concentration of curing agent on bacterial growthe lowest concentration of
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curing agent that inhibits the growth of the baeleisolate considered as the
minimum inhibitory concentration (MIC).

Samples were taken from tubes containing the higbescentration of
SDS that still allows bacterial growth and dilutappropriately. Then 0.1 ml
samples from proper dilutions were spread on mitagar plates and incubated

over night at 37°C to score the survival colonies.

2.2.10.2 Curing ofKlebsiella pneumoniae MR1 Plasmid DNA with Ethidium
Bromide

Curing experiments were performed on Kiebsiella pneumonae MR1
using ethidium bromide as curing agent, accordm@itevors (1986) and as
follows:

Cells of the selected isolate were grown in 5 mhatkient broth to mid log
phase (O.Qgo about 0.4 — 0.5). 0.1 ml samples of each cultueeevinoculated
in a series of 5 ml fresh nutrient broth tubes aomig various concentrations of
ethidium bromide (0, 20, 50, 100, 200, 250, 30®,4&DO, 1600 and 320& /
ml). All tubes were incubated at 37°C for 24-48 hrs

The growth density of the different tubes was messwisually and
compared with the control to determine the effecteach concentration of
curing agent on bacterial growth. The lowest cotregion of curing agent that
inhibited the growth of the bacterial isolate colesed as the minimum
inhibitory concentration (MIC).

Samples were taken form tubes containing the htgbescentration of
ethidium bromide that still allows bacterial growdind diluted appropriately.
Then 0.1 ml samples from proper dilutions were agren nutrient agar plates
and incubated overnight at 37°C to score the sadvoolonies.

2.2.10.3 Curing of Plasmid DNA with Plant Extract
Alcoholic extracts of $alix acomophylla, Urtica dioica and Calendula

officinalis), were used in an attempts to cure plasmid cordeRseudomonas
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aeruginosa RB19 and the pathogeni€lebsiella pneumoniae MR1 isolates
depending on Trevors (1986).

Cells of the selected isolates were grown in Sntfient broth to mid log
phase (O.Ry about 0.4-0.5). 0.1ml samples were inoculatedseraes of 5 ml
fresh nutrient broth containing various concentwadi (O, 10, 20, 30, 40, 50, 75,
100, 200, 300, 400 and 500 mg/ml) of hexane andhanelic extracts of the
three plants foPseudomonas aeruginosa RB19, and (0, 10, 20, 30, 40, 50, 75
and 100 mg/ml) foKlebsiella pneumoniae MR1, All tubes were incubated at
37°C for 24-48 hrs.

The growth density of different tubes was measwisdally and compared
with control to determine the effect of each concion of each plant extract
on bacterial growth. The lowest concentration ainplextract that inhibited the
growth of bacterial isolate considered as the mimmnhibitory concentration
(MIC).

Samples were taken from tubes containing the higbescentration of
each plant extract that still allows bacterial gilovand diluted appropriately.
Then 0.1ml samples from proper dilutions were spre@a nutrient agar plates

and incubated overnight at 37°C to score the sad/oolonies.

2.2.11 Selection of Cured Cells

After treatment of bacterial isolate with standarding agent and plant
extracts and the isolation of survivors on nutriggér, survivors were analyzed
for the presence or absence of drug resistancerasu#t of eliminating the
plasmid by selecting 100 colonies of bacterialasofrom each treatment. These
colonies were replica plated (using toothpick) arrient agar plates (master
plates) and on nutrient agar plates containingraibiatic to which the original
isolate is resistant (Trevors, 1986).

If a colony was able to grow on the master platerimi on the selective

agar containing the appropriate antibiotic, it ne#rat the cells of this colony
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are cured cells that lost plasmid responsible srst@nce to this antibiotic. The

percentage of cured cells was determined.
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Materials and Methods

Messadviras

2.1 Materials
2.1.1 Equipments

The following equipments and apparatus were usdasnstudy:

Equipment Company (Origin)
Autoclave GallenKamp (England)
Balance Ohans (France)

Compound Light Microscope

Olympus (Japan)

Distillator GallenKamp
Electrical oven Memmert (Germany)
Hot plate with magnetic stirrer GallenKamp
Incubator GallenKamp

Micropipette

Witeg (Germany)

Millipore filters paper unit

Millipore and Whatmg&ngland)

Minimal Electrophoresis apparatus

BioRad (Italy)

pH-Meter

Metter-GmpH Tdedo (U.K.)

Portable Centrifuge

Hermle labortechnik (Germany)

Rotary Evaporator

Buchi (Switzerland)

Sensitive balance

Delta Range (Switzerland)

Shaker Incubator

GFL (Germany)

Soxhlet Electrothermal (England)
UV-Transillminator Vilber Lourmat (France)
Vortex Buchi (Switzerland)
Water bath GFL (England)
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2.1.2 Chemicals and Enzymes

The following chemicals and enzymes were usedigstudy:
-Analar (England)
Sucrose, Boric acid.

-BDH (England)
Ethylene diamine tetra-acetic acid (EDTA), Ethidilomomide, Bromophenol
blue, Chloroform, Glycerol, MgG| K,SO,, Ammonia, Sulphuric acid, Acetic

anhydride, ferric chloride.

-Biolife (Italy)
Nutrient broth, Agar,

-Difco (USA)
MacConkey agar base

-Fluka (Switzerland)
Sodium dodecyl sulphate (SDS), Tris (hydroxymetlayhinomethan base (Tris-
base), Nutrient agar, Brain Heart Infusion Agars-hrydrochloride (Tris-HCI).

-Merck (Germany)
NaCl

-Enzymes

Lysozyme (BDH-England).

-Sigma (USA)

Agarose.

-Oxoid (England)
Peptone

-Riedel-DeHaeny (Germany)
MgSG,. 7H,0O, Cetrimide, Methanol, Hexane.
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2.1.3 Culture Media
2.1.3.1 Ready to Use Media

Medium Company (Origin)
Brain heart infusion agar Fluka (Switzerland)
MacConkey agar Difco (U.S.A)
Nutrient agar Fluka (Switzerland)
Nutrient broth Biolife (Italy)

They were prepared as recommended by the manufagtcompany and

sterilized by autoclaving at 121°C for 15 min.

2.1.3.2 Laboratory Prepared Media
-Citrmide Agar (Stolp and Gadkari, 1984)
It is composed of:

Peptone 209
MgCl, 4.5¢9
K,SO4 10g
Cetrimide 0.3g
agar 15¢
Distilled water | 2000 ml

pH was adjusted to 7.2 and sterilized by autockavin
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-King A Medium (Starr etal., 1981)

It is composed of

Materials and Methods

Peptone 209
Glycerol 10 ml
K,SO, 10 g
MgCl, l4g
agar 159
Distilled water | 1000 mi

pH was adjusted to 7.2 and sterilized by autockavin

-King B Medium (Starr et al., 1981)

It is composed of:

Peptone 209
Glycerol 10g
MgSG,. 7H,O 3.5¢
K,SO, 1.5¢9
agar 15¢g
Distilled Water | 1000 mi

pH adjusted to 7.2 and sterilized by autoclaving.

2.1.4 Buffers and Solutions
2.1.4.1 Plasmid Extraction Buffers and Solutions
« SET Buffer (Maniatis et al., 1982)
75mM NaCL
25mM EDTA
20mM Tris-Cl

pH was adjusted to 8 and sterilized by autoclave

* Lysozyme Solution (50 mg/ml) (Kieser, 1995)
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This was prepared by dissolving 50 mg lysozyme exezin 1 ml of sterile

distilled water, this solution prepared freshly.

e Sodium Dodecyl Sulphate Solution (SDS) (100 mg/n{Kieser, 1995)
It was freshly prepared by dissolving 10g SDS i #@ sterilized distilled

water.
» NaCl Solution (5M) (Kieser, 1995)

« TE Buffer (Maniatis et al., 1982)
EDTA 1mM
Tris-Cl 10 mM

pH was adjusted to 8 and sterilized by autoclave.

2.1.4.2 Gel Electrophoresis Buffer (Maniati%t al., 1982)
o 5X Tris-Borate-EDTA (TBE) (pH 8.0).

Tris-base 54 g

Boric-acid 27.5 g

EDTA (0.5 M) 20 ml

Distilled water to 1000 ml

» Loading Buffer
Bromophenol blue 0.25 % (w/v)

Sucrose solution 40 % (w/v)

2.1.4.3 Curing Solution
« SDS Solution
It was prepared as stock solution of SDS (10 % w/\gistilled water.
» Ethidium Bromide Solution 10 mg / ml (Bounchaudet al., 1969)
This solution was prepared by dissolving 0.2 gtbidium bromide in

20 ml distilled water and stirred on magnetic stirfor few hours to ensure
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that the ethidium bromide has dissolved then it stasilized by filtration,

and stored in a dark bottle at 4°C.

2.1.4.4 Antibiotic Solutions (Maniatiset al., 1982)
They were prepared as follows:

1- Ampicillin, neomycin, trimethoprin, chlorompheni, gentamicin,
aztreonam and streptomycin were prepared as stdaka of 10 mg/ml
of antibiotic powders in D.W., sterilized by filtran and stored at -20°C.

2- Tetracycline was prepared as stock solutionGofrig/ml of tetracycline

hydrochloride in ethanol/water (50% v/v), steritizdy filtration and
stored in a dark bottle at -20°C.

2.1.5 Bacterial Strains

Bacterial strains used in this study are listethenfollowing table:

Bacterial Strains Phenotype Source

Department of Biotechnology |/

E. coli HB101 Harboring Amp, T¢ Al-Nahrain University

pBR322

Pseudomonas aeruginosa| Ned, Crld,
RB19 harboring pSR 101
and pSR 202 plasmids

Department of Biotechnology /
™™ Al-Nahrain University

Amp', Tc, C, | Department of Biotechnology /

Klepsidlla preumonia MR1 Atm', Cr, S | Al-Nahrain University

Atm=Aztronam; AmpgAmpicillin; Cn =Gentamicin; C=Chloramphenicol;
Crb =Carbincillin; Tm =Trimethprim{Tc =Tetracycline;S =Streptomycin;

Nec=Neomycir; r  =Resistance
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2.1.6 AntibioticsDiscs

The following antibiotic discs are used in the stud

Antibiotic Code Concentration Source (Origin)
(ng)

Ampicillin AMP 10 Bioanalyse LTD (Turky)
Aztreonam ATM 30 Bioanalyse LTD
Carbenicillin CRB 100 Bioanalyse LTD
Cefotaxime CTX 30 Bioanalyse LTD
Chloramphenicol C 30 Bioanalyse LTD
Gentamicin CN 10 Bioanalyse LTD
Imipenem IPM 10 Bioanalyse LTD
Kanamycin KAN 30 Bioanalyse LTD
Nalidixic acid NAL 30 Bioanalyse LTD
Neomycin NEO 30 Bioanalyse LTD
Rifampicin RIF 10 Bioanalyse LTD
Trimethoprim ™ 30 Bioanalyse LTD
Tobramycin TOB 10 Bioanalyse LTD
Streptomycin S 10 Bioanalyse LTD
Tetracycline TE 30 Bioanalyse LTD
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2.2 Methods
2.2.1 Plants Collection

Salix acomophylla, Urtica dioica andCalendula officinalis were collected
from different places of Baghdad cignd identified by the Iraqi National
Herbarium (Baghdad, Abu-Graib).

2.2.2 Preparation of Plant Extracts §alix acomophylla, Urtica

dioica and Calendula officinalis)

1. Hexane Extract
Fifty grams of each plant powdefa{ix acomophylla, Urtica dioica
(leaves) andalendula officinalis flowers) was extracted with 250 ml hexane by
soxhlet apparatus for 6 hrs at 40-60°C, the costddtion was evaporated to
dryness by rotary evaporator at 40°C and the cextiact was kept until used
(Al-Jeboory, 1994).

2. Methanolic Extract
Fifty grams of each plant powde&a{ix acomophylla, Urtica dioica
(leaves) andCalendula officinalis flowers) was extracted with 250 ml of
methanol 70% by soxhlet apparatus for 6 hrs at@REGH6then the solvent was
evaporated under reduced pressure by the rotapoeatar at 40°C, the crude
solid extract was kept until used (Sabetial., 1987).

2.2.3 Detection of Some Active Compounds:
1. Detection of Terpens
One gram of each plant hexane extract Precipitated few drops of
chloroform, and then a drop of acetic anhydride androp of concentrated
sulphuric acid were added. Dark blue color appeerpresented the presence of
terpens in the extracts (Al-Abid, 1985).
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2. Detection of Flavonoids
Methnolic extracts for each plant was partitionathyetroleum ether, the
aqueous layer was mixed with the ammonium solufldre appearance of dark

color is an evidence for the presence of flavon@iterborne, 1973).

3. Detection ofGlycosides
Equal amount of the plant methanolic extract wagechiwith Fehling
reagent in a test tube, then boiled in a water batli0 min. Red precipitate

indicate the presence of glycosides (Shihata, 1951)

4. Detection of Saponins
Five ml of plant methanolic extract was added ® rid of ferric chloride
solution, the appearance of white precipitate iatlidhe presence of saponins
and other phenolic compounds (Stahl, 1969).

2.2.4 Maintenance of Bacterial Strains

Maintenance of bacterial strains was performed r@iceg to Maniatiset

al., (1982) and as following:

2.2.4.1 Short Term Storage

Colonies of bacteria were maintained for periodsfest weeks on the
surface of nutrient agar media. The plates wetatlfigvrapped with parafilm
and stored at 4°C.

2.2.4.2 Medium Term Storage

Strains of bacteria were maintained in stab culforeperiods of a few
months. Such cultures were prepared in small scigyped bottles containing
2-3 ml of agar medium. The cultures were incubateshg a sterile straight
platinum wire that is dipped into dense liquid avét of bacteria and then

stabbed deep into the agar medium.
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After proper incubation the cap was wrapped tighiyh parafilm to

prevent desiccation of the medium and kept at 4°C.

2.2.4.3 Long Term Storage

Bacteria can be stored for many years in nutrieothomedium containing
15% glycerol at low temperature without significdass viability. This was
done by adding 1.5 ml of sterilized glycerol toexponential growth of bacteria

in small screw-capped vials with final volume ofrh0and stored at -20°C.

2.2.5Pseudomonas aeruginosa RB19

A. Morphology of Colonies

Shape, color and viscosity of the colonies werdistlion plates of nutrient
agar (NA) medium after incubation of the isolatestivese plates at 37°C for 24
hr.

Gram Stain (Atlas et al., 1995)

The specimen was applied to clean slide, then pleeisien was fixed by
heat, crystal violet was applied (for 1 minute) axdess stain was washed, then
Gram's iodine was applied (for 1 min) and the exaeass washed with distilled
water. Alcohol decolorizing agent was applied dmeléxcess was washed. After
that sufranins was applied (for 30 sec) and thesxavas washed and finally the

slide was dried for examination under the microgcop

B. Biochemical Tests

The following biochemical tests were performed:

-Growing on King A (Cruickshank et al., 1975)
Inoculate the bacteria on the plate by streakirjiaoubate at 37°C for 24
hr. this test was performed to study the productibthe characteristic pigment,

pyocyanin.
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-Growth on King B (Cruickshank et al., 1975)

Inoculate the bacteria on the plate by streakirtjinoubate at 37°C for 24
hr. then the plates were exposed to UV. This test vea®pned to study the
production of the characteristic pigment, flouresce

-Growth on Cetrimide Agar (Greenwoodet al, 1997)

This media was used as a selective mediumPgeudomonas spp. The
plates were inoculated with bacteria by streakind ecubated at 37°C for 24
hr.

-Growth on MacConkey Agar (Atlaset al., 1995)

MacConkey agar is a differential plating medium fbe selection and
recovery of enterobacteriaceae related enteric Gegnative rods, Lactose is the
sole carbohydrate source. Lactose fermenting bagbenduce colonies that are
varying shades of red because of the indicator(dyek below pH 6.8) form the
production of mixed acids. Colonies of non lactésm®renting bacteria appear

colorless or transparent on this medium.

-Growth at 4°C and at 42°C (Collins and Lyne, 1987)

One of the tests for the species of the gdtseadomonas is by growing the
bacterial isolates (or the suspecRsdudomonas isolates) on nutrient agar plates
and incubated at 4°C and at 42°C for 24 hr.

2.2.6 Antibiotic Sensitivity Test (Atlaset al., 1995)

The disc diffusion method was used to test thebaic sensitivity of the
selected isolate. A sterile cotton swab was dippéal the inoculum's (freshly
culture, 18 hr) and the entire surface of the bhaart infusion agar plates was
swabbed three times by rotating the plate appraein®0° between streaking
to ensure even distribution. Then the discs ofahtbiotics were applied and
incubated at 37°C. The zone of inhibition was obseérafter incubation for 18
hr.
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2.2.7 Minimum Inhibitory Concentration (MIC) Test

Cells of selected isolates were grown in 5ml natrigroth, then 0.1ml of
each culture were inoculated in series of 5ml freskrient broth containing
various concentrations of plant extracts (0, 5,2®, 30, 40, 50, 75, 100, 200,
300, 400 and 500 mg/ml) for both isolateseudomonas aeruginosa RB19 and
Klebsiella pneumoniae MR1, then all tubes incubated in°87for 24 hrs. 10Qul
from each tube were spread on brhgart infusion agar plates and all plates
were incubated in 3T for 24 hrs. The lowest concentration of the pkxitact
that inhibited the growth of bacterial isolate ddesed as the minimum

inhibitory concentration (MIC).

Note: For all extracts which were insoluble in water,| hethanol was added

to the residue then the volume completed withlsteistilled water.

2.2.8 Plasmid Extraction

DNA extraction was done by salting out method whdelcribed by Kieser

(1995), as follow:

-Culture of bacteria grown in nutrient broth, wasllgted form 20 ml by
centrifugation at 6000 rpm for 15 min.

-The pellet washed with 3 ml of SET buffer and sgmnded the cells with 1.6
ml of SET buffer, then freshly prepared lysozymendf concentration 1
mg/ml) was added and incubated at 37°C for 30 min.

-One ml of 10 % SDS was added, mixed by inversiben incubated at room
temperature for 15 min.

-Add 2 ml of 5 M NaCl, mix thoroughly by inversion.

-An equal volume of chloroform was added, mixedityersion for 15 min.
Then centrifuged (6000 rpm at 4°C) for 20 min.
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-The aqueous phase (upper) was transferred to emstbrile tube, and 0.6
volume of isopropanol was added, mixed by inversiand kept at room
temperature for 5 min.

-Centrifuged at 13000 rpm for 15 min at 4°C.

-The isoproparnol was discarded and the precigitBtdA dissolved in 10Qul
TE buffer and stored at -20C.

2.2.9 Agarose Gel Electrophoresis (Sambroadt al., 1989)

Agarose gel (0.7%) were run horizontally in trise-EDTA (TBE 1X).
Samples of DNA were mixed with 1/10 volume of tbading buffer and added
to the wells on the gel. Generally, gels were r2f3 hrs at 5 v/icm and the gel
buffer added up to the level of horizontal gel au€.

Agarose gel were stained with ethidium bromide toynersing them in
distilled water containing the dye at a final camication of 0.5ug/ml for 30-45
min. DNA bands were visualized by UV illumination 302 nm on an UV
transilluminator. Gels were destained in distilledter for 30-60 min to get rid

of background before photographs were taken.

2.2.10 Plasmid Curing
2.2.10.1 Curing ofP. aeruginosa RB19 Plasmid DNA with SDS

Curing experiments were performed on theaeruginosa RB19 isolate
SDS was used in these experiments as curing ageoitdang to Trevors (1986)
and as follows:

Cells of the selected isolate were grown in 5 miafient broth to mid log
phase (O.Ry about 0.4-0.5). 0.1 ml samples of each cultureevisoculated in
a series of 5 ml nutrient broth tubes containingotes concentrations of SDS
(0, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9% and 10%)tukes were incubated
at 37°C for 24-48hrs. The growth density of thdad#nt tubes was measured
visually and compared with the control to determithe effect of each

concentration of curing agent on bacterial growthe lowest concentration of
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curing agent that inhibits the growth of the baeleisolate considered as the
minimum inhibitory concentration (MIC).

Samples were taken from tubes containing the higbescentration of
SDS that still allows bacterial growth and dilutappropriately. Then 0.1 ml
samples from proper dilutions were spread on mitagar plates and incubated

over night at 37°C to score the survival colonies.

2.2.10.2 Curing ofKlebsiella pneumoniae MR1 Plasmid DNA with Ethidium
Bromide

Curing experiments were performed on Kiebsiella pneumonae MR1
using ethidium bromide as curing agent, accordm@itevors (1986) and as
follows:

Cells of the selected isolate were grown in 5 mhatkient broth to mid log
phase (O.Qgo about 0.4 — 0.5). 0.1 ml samples of each cultueeevinoculated
in a series of 5 ml fresh nutrient broth tubes aomig various concentrations of
ethidium bromide (0, 20, 50, 100, 200, 250, 30®,4&DO, 1600 and 320& /
ml). All tubes were incubated at 37°C for 24-48 hrs

The growth density of the different tubes was messwisually and
compared with the control to determine the effecteach concentration of
curing agent on bacterial growth. The lowest cotregion of curing agent that
inhibited the growth of the bacterial isolate colesed as the minimum
inhibitory concentration (MIC).

Samples were taken form tubes containing the htgbescentration of
ethidium bromide that still allows bacterial growdind diluted appropriately.
Then 0.1 ml samples from proper dilutions were agren nutrient agar plates
and incubated overnight at 37°C to score the sadvoolonies.

2.2.10.3 Curing of Plasmid DNA with Plant Extract
Alcoholic extracts of $alix acomophylla, Urtica dioica and Calendula

officinalis), were used in an attempts to cure plasmid cordeRseudomonas
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aeruginosa RB19 and the pathogeni€lebsiella pneumoniae MR1 isolates
depending on Trevors (1986).

Cells of the selected isolates were grown in Sntfient broth to mid log
phase (O.Ry about 0.4-0.5). 0.1ml samples were inoculatedseraes of 5 ml
fresh nutrient broth containing various concentwadi (O, 10, 20, 30, 40, 50, 75,
100, 200, 300, 400 and 500 mg/ml) of hexane andhanelic extracts of the
three plants foPseudomonas aeruginosa RB19, and (0, 10, 20, 30, 40, 50, 75
and 100 mg/ml) foKlebsiella pneumoniae MR1, All tubes were incubated at
37°C for 24-48 hrs.

The growth density of different tubes was measwisdally and compared
with control to determine the effect of each concion of each plant extract
on bacterial growth. The lowest concentration ainplextract that inhibited the
growth of bacterial isolate considered as the mimmnhibitory concentration
(MIC).

Samples were taken from tubes containing the higbescentration of
each plant extract that still allows bacterial gilovand diluted appropriately.
Then 0.1ml samples from proper dilutions were spre@a nutrient agar plates

and incubated overnight at 37°C to score the sad/oolonies.

2.2.11 Selection of Cured Cells

After treatment of bacterial isolate with standarding agent and plant
extracts and the isolation of survivors on nutriggér, survivors were analyzed
for the presence or absence of drug resistancerasu#t of eliminating the
plasmid by selecting 100 colonies of bacterialasofrom each treatment. These
colonies were replica plated (using toothpick) arrient agar plates (master
plates) and on nutrient agar plates containingraibiatic to which the original
isolate is resistant (Trevors, 1986).

If a colony was able to grow on the master platerimi on the selective

agar containing the appropriate antibiotic, it ne#rat the cells of this colony
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are cured cells that lost plasmid responsible srst@nce to this antibiotic. The

percentage of cured cells was determined.
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Chapter Four Conclusions and Recommendations

Conclusions and Recommendations

4.1Conclusions

1. The presence of some secondary metabolites in Salix acomophylla, Urtica
dioica and Calendula officinalis including flavonoids, glycosides,

saponins and terpens.

2. Methanolic and hexane extracts of Salix acomophylla, Urtica dioica and
Calendula officinalis showed inhibitory effect on Pseudomonas
aeruginosa RB19 and pathogenic Klebsiella pneumoniae MR1 growth.

3. Flavonoids, glycosides, saponins and terpens extracted from Salix
acomophylla, Urtica dioica and Calendula officinalis are effective curing
agents in elimination of plasmids responsible for antibiotics resistance in

Pseudomonas aeruginosa RB19 and Klebsiella pneumoniae MR1.

4. Salix acomophylla methanolic extract was the best extract which gives
the highest percentage of Pseudomonas aeruginosa RB19 and Kelebsiella
pneumonae MR1 cured colonies.



Chapter Four Conclusions and Recommendations

4.2 Recommendations

1. Different studies on the activity of Salix acomophylla, Urtica dioica and
Calendula officinalis as antimicrobial and curing agent against other
microorganisms.

2. Advanced methods for isolation, purification and identification of
flavonoids, glycosides, saponins and terpens of Salix acomophylla, Urtica

dioica and Calendula officinalis are necessary in future studies.

3. Study the mechanism of plasmid curing carried out by Plant active

compounds.

T



T ist of Contents

Summary

List of Contents

List of Tables

List of Figures

Chapter One: Introduction and Literature Review

Introduction

Herbal Medicine

Salix acomophylla (Willow)

Common Names

Plant Description

Plant Distribution

History and Popular Uses

Active Compounds

Biological Activity

Urtica dioica

Common Name

Plant Description

Plant Distribution




History and Popular Uses

Active Compounds

Biological Activity

Calendula officinalis

Common Name

Plant Description

Plant Distribution

History and Popular uses

Active Compounds

Biologica Activity

The Relationship between Plasmid Content and Virulence
Factors

Role of Plasmid in Antibiotic Resistance

Plasmid Curing

Chapter Two: Materials and Methods

Materials

Equipments

Chemicals and Enzymes

Culture Media

Ready to Use Media

Laboratory Prepared Media

Buffers and Solutions

Plasmid Extraction Buffers and Solutions

Gel Electrophoresis Buffer




Curing Solution

Antibiotic Solutions

Bacteria Strains

Antibiotics Disks

M ethods

Plants Collection

Preparation of Three Plants Extracts (Salix acomophylla,
Urtica dioica and Calendula officinalis)

Detection of Some Active Compounds

Maintenance of Bacteria Strains

Short Term Storage

Medium Term Storage

Long Term Storage

Pseudomonas aeruginosa RB19

Antibiotic Sensitivity Test

Minimum Inhibitory Concentration (MIC) Test

Plasmid Extraction

Agarose Gel Electrophoresis

Plasmid Curing

Curing of P. aeruginosa RB19 Plasmid DNA with SDS

Curing of Klebsiella pneumoniae MR1 Plasmid DNA with
Ethidium Bromide

Curing of Plasmid DNA with Plant Extract

Sdlection of Cured Cells




Chapter Three: Results and Discussions

Plant Extracts

Salix acomophylla

M ethanolic Extract

Hexane Extract

Urtica dioica

Methanolic Extract

Hexane Extract

Calendula officinalis

Methanolic Extract

Hexane Extract

Detection of Some Active Compounds in the Plant Extracts

Pseudomonas aeruginosa RB19 Isolate

The Pathogenic Klebsiella pneumoniae MR1 Isolate

Effect of Plant Extracts on the Bacterial Growth

Curing of P. aeruginosa RB19 Plasmid DNA

Curing by SDS

Curing by Plant Extracts

Curing of Klebsiella pneumoniae MR1 Plasmid DNA

Curing by Ethidium Bromide

Curing by Plant Extracts

Chapter Four: Conclusions and Recommendations

Conclusions




Recommendations

References




T ist of Contents

Summary

List of Contents

List of Tables

List of Figures

Chapter One: Introduction and Literature Review

Introduction

Herbal Medicine

Salix acomophylla (Willow)

Common Names

Plant Description

Plant Distribution

History and Popular Uses

Active Compounds

Biological Activity

Urtica dioica

Common Name

Plant Description

Plant Distribution




History and Popular Uses

Active Compounds

Biological Activity

Calendula officinalis

Common Name

Plant Description

Plant Distribution

History and Popular uses

Active Compounds

Biologica Activity

The Relationship between Plasmid Content and Virulence
Factors

Role of Plasmid in Antibiotic Resistance

Plasmid Curing

Chapter Two: Materials and Methods

Materials

Equipments

Chemicals and Enzymes

Culture Media

Ready to Use Media

Laboratory Prepared Media

Buffers and Solutions

Plasmid Extraction Buffers and Solutions

Gel Electrophoresis Buffer




Curing Solution

Antibiotic Solutions

Bacteria Strains

Antibiotics Disks

M ethods

Plants Collection

Preparation of Three Plants Extracts (Salix acomophylla,
Urtica dioica and Calendula officinalis)

Detection of Some Active Compounds

Maintenance of Bacteria Strains

Short Term Storage

Medium Term Storage

Long Term Storage

Pseudomonas aeruginosa RB19

Antibiotic Sensitivity Test

Minimum Inhibitory Concentration (MIC) Test

Plasmid Extraction

Agarose Gel Electrophoresis

Plasmid Curing

Curing of P. aeruginosa RB19 Plasmid DNA with SDS

Curing of Klebsiella pneumoniae MR1 Plasmid DNA with
Ethidium Bromide

Curing of Plasmid DNA with Plant Extract

Sdlection of Cured Cells




Chapter Three: Results and Discussions

Plant Extracts

Salix acomophylla

M ethanolic Extract

Hexane Extract

Urtica dioica

Methanolic Extract

Hexane Extract

Calendula officinalis

Methanolic Extract

Hexane Extract

Detection of Some Active Compounds in the Plant Extracts

Pseudomonas aeruginosa RB19 Isolate

The Pathogenic Klebsiella pneumoniae MR1 Isolate

Effect of Plant Extracts on the Bacterial Growth

Curing of P. aeruginosa RB19 Plasmid DNA

Curing by SDS

Curing by Plant Extracts

Curing of Klebsiella pneumoniae MR1 Plasmid DNA

Curing by Ethidium Bromide

Curing by Plant Extracts

Chapter Four: Conclusions and Recommendations

Conclusions




Recommendations

References




Y ist of Wables

Subj ect

Detection of some active compounds in Salix acomophylla

methanolic and hexane extracts.

Detection of some active compounds in Urtica dioica

methanolic and hexane extracts.

Detection of some active compounds in Calendula officinalis

methanolic and hexane extracts.

Morphological and biochemical characteristics of the P.
aeruginosa RB19

Antibiotic sensitivity of Pseudomonas aeruginosa RB19

Antibiotic sensitivity of Klebsiella pneumoniae MR1

The minimum inhibitory concentration of different plant
extracts

The effect of SDS on growth of P. aeruginosa RB19

Inhibitory effect of plant extracts on the growth of
Pseudomonas aeruginosa RB19

Percentage of P. aeruginosa RB19 cured colonies that lost
resistance to antibiotics after treatment with plant extracts.

Inhibitory effect of ethidium bromide on growth of Klebsiella
pneumoniae MR1

Inhibitory effect of plant extracts on growth of Klebsiella
pneumoniae MR1

Number and percentage of Klebsiella pneumoniae MR1 cured
colonies that lost resistance to antibiotics after treatment with
plant extracts.




List of FFigures

Subj ect

Gel eectrophoresis of isolated plasmid from Pseudomonas
aeruginosa RB19 on agarose gel (0.7%) in TBE buffer at 5
v/cm.

Gel electrophoresis of isolated plasmid from Pseudomonas
aeruginosa RB19 before and after treatment with SDS on
agarose gel (0.7%) in TBE buffer at 5 v/icm. 1- The origina
isolate (Pseudomonas aeruginosa RB19), 2-isolat after curing
with SDS

Gel eectrophoresis of isolated plasmid from Pseudomonas
aeruginosa RB19 before and after treatment with Salix
acomophyllo hexane extract on agarose gel (0.7%) in TBE
buffer at 5 v/icm. 1-The origina isolate (Pseudomonas
aeruginosa RB19), 2-isolate after curing with plant hexane
extract.




T ist of Contents

Summary

List of Contents

List of Tables

List of Figures

Chapter One: Introduction and Literature Review

Introduction

Herbal Medicine

Salix acomophylla (Willow)

Common Names

Plant Description

Plant Distribution

History and Popular Uses

Active Compounds

Biological Activity

Urtica dioica

Common Name

Plant Description

Plant Distribution




History and Popular Uses

Active Compounds

Biological Activity

Calendula officinalis

Common Name

Plant Description

Plant Distribution

History and Popular uses

Active Compounds

Biologica Activity

The Relationship between Plasmid Content and Virulence
Factors

Role of Plasmid in Antibiotic Resistance

Plasmid Curing

Chapter Two: Materials and Methods

Materials

Equipments

Chemicals and Enzymes

Culture Media

Ready to Use Media

Laboratory Prepared Media

Buffers and Solutions

Plasmid Extraction Buffers and Solutions

Gel Electrophoresis Buffer




Curing Solution

Antibiotic Solutions

Bacteria Strains

Antibiotics Disks

M ethods

Plants Collection

Preparation of Three Plants Extracts (Salix acomophylla,
Urtica dioica and Calendula officinalis)

Detection of Some Active Compounds

Maintenance of Bacteria Strains

Short Term Storage

Medium Term Storage

Long Term Storage

Pseudomonas aeruginosa RB19

Antibiotic Sensitivity Test

Minimum Inhibitory Concentration (MIC) Test

Plasmid Extraction

Agarose Gel Electrophoresis

Plasmid Curing

Curing of P. aeruginosa RB19 Plasmid DNA with SDS

Curing of Klebsiella pneumoniae MR1 Plasmid DNA with
Ethidium Bromide

Curing of Plasmid DNA with Plant Extract

Sdlection of Cured Cells




Chapter Three: Results and Discussions

Plant Extracts

Salix acomophylla

M ethanolic Extract

Hexane Extract

Urtica dioica

Methanolic Extract

Hexane Extract

Calendula officinalis

Methanolic Extract

Hexane Extract

Detection of Some Active Compounds in the Plant Extracts

Pseudomonas aeruginosa RB19 Isolate

The Pathogenic Klebsiella pneumoniae MR1 Isolate

Effect of Plant Extracts on the Bacterial Growth

Curing of P. aeruginosa RB19 Plasmid DNA

Curing by SDS

Curing by Plant Extracts

Curing of Klebsiella pneumoniae MR1 Plasmid DNA

Curing by Ethidium Bromide

Curing by Plant Extracts

Chapter Four: Conclusions and Recommendations

Conclusions




Recommendations

References




References

References

Aidabie, J.; Bg, AK.; Hurst, H. et al. (1990. Microbiological degradative of
Quinoline and Methylquinolines. Appl. Environ. Mobiol. 56: 345-
351.

Akbay, P. et al. (2003). In vitro immunomodulatory activity of flanoid
glycosides fromUrtica dioica L. Phytother. Res. 17(1): 34-7. (Cited
by Taylor, L. (2005). The healing power of Rainforest Herbs.

www.rain-tree.com

Akihisa, Y.; Yasukawa, K.; Oinuma, H, et al. (1996). Triterpene alcohols
from the flowers of Compositae and their anti-inflaatory effects.
Jourenal of phytochemistry; Vol. 43, Iss.6, p.1255-1260.

Al-Abid, M. R. (1985). Zur zusammen setrung der Absuchlu B menaoma
phoenix dactily frawuzburg Unix. Wurzuburg F. R.r@Gany.

Al-Jebory, A. (1994). Natural pharmacology, the future of matipant in drug
and medicine industry, led. Baghdad. Dar Al-Hurrasp, (Arabic
Edition), P.75.

Al-Saeed, M. S. A. (1997). Aerobic bacterial infection for upper resfory
system in Babylon Governorate and a study of gengtofile of
Klebsiella. Ph.D. Thesis. College of Science. Baghdad Uniwyers

Al-Shuker, M. R. (2005). Bacteriological and Genetic study on Virgkan
factors of Klebsiella pneumonae Isolated from Urinary Tract

Infections, M.Sc. thesis, Collage of Science, ARiKan University.

Atlas, R. M.; Parks, L. C. and Brown, A. E. (1995). Laboratory manual of

Ty



References
experimental microbiology. Mosby-Year-book, IncSA

Baranov, A. P. (1999). Calendula: how effective is it on burns and scalds.
Dentsche-Apothekeéfeitung; 139(May. 27); 61-66.

Beg, A. Z. and Ahmed |. (2000). Effect ofPlumbago zeylanica extract and
certain curing agents on multidrug resistance biacté clinical origin.
World Journal of Microbiology and Biotechnologyol: 16; 841-844.

Bergner, Paul. (2001). Salix: Willow bark and NSAID. Medical Herbalism:
Materia Medica and Pharmacy. Originally published Medical
Herbalism 3 (2):7. Boulder, CO: Bergner Communumadi

Bermudes, H.; Arpin, C.; El-Harrif, Z., et al. (1997) Molecular epidemiology
of an outbreak due to extended spectrAactamase-producing
Enterobacteria in a French hospital. Eur. J. Gliicrobiol. Infect. Dis.,
16:523:529.

Bouanchaud, D. H.; Scavizzi, M. R. and Chabbert, Y. A. (1969). Elimination
by ethidium bromide of antibiotic resistance in &obacteria and
Staphylococci. J. of General Microbio. 54: 417-425. (Abstract).

Bradley, Peter R. ed. (1992). British Herbal Compendium. Bournemouth,:UK

British Herbal Medicine Association.

Brubaker, R. R. (1991). Factors promoting acute and chronic gsday the
Yersiniae. Clin. Microbiol. Rev. 4:309-324.

Caldicecott, T. (2004). Western plant monographs.

www.toddcaldecott.com/education.html

Chizick, S, et al. (1999). "Natural preparation for treatment of maddtern hair
loss." U.S. Patent 5, 972, 345. (Cited bwylor, L. (2005). The
healing power of Rainforest Herh®ww.rain-tree.com

Y



References

Chrubask S, Kunzel O, Model A, et al. (2001). Treatment of low back pain
with a herbal or synthetic anti-rheumatic: a rantet controlled
study. Willow bark extract for low back pain. Rheatwlogy Dec;
40(12):1388-93.

Colling, C. H. and Lyne, P. M. (1987). Microbiological methods%d. Butte
worth and Co. Publisher Ltd., London

Callins, A. and Gammell, M. (1999). Medical and Aromatic Plant, BV

Kinsterukkerj mercurius-wormerrer, Holland. Pp. .6-7

Cormican, M. G.; Marshall, S. A. and Jones, R. N. (1996). Detection of
extended-spectrum beta-lactamase (ESBL)-producirggns by the
Etest screen. J. Clin. Microbiol. 34: 1880-1884.

Cruickshank, R.; Marmion, B. P.; Duguid, et al. (1975). Medical
microbiology, 12th ed., Vol. 2. Churchill Livingste, London.

Davies, J. (1994). Inactivation of antibiotics and the disseation of resistance
genes. Science 264: 375-382.

De Clercq, E. (2000). Current lead natural products for thenobiderapy of
human immunodeficiency virus (HIV) infection. MedRes. Rev.;
20(5):323-49.

DiPasgule, R. (2005). The aboca museum: Displaying the histonjhedbal
medicine in Italy and Europe. J. Ameri. Botanic.uGo Issue65;
Page: 50-57.

Duke, J. (1985). CRC Handbook of Medicinal Herbs. BocadRaCRC Press.

Dumenil, G.; Chemili, R.; Balansard, G., et al. (1980). Evuluation of
antibacterial properties of marigold flowers andtines homeopathic

¢



References

tinctures ofC. officinalis and C. arvensis. Annales-phamaceutiqgies-
framcaises; 38(6); 493-499.

Fleishner, A. M. (1985). Plant extracts: to accelerate healing esulice
inflammation. Cosmetics and Toiletries; 100(Oct); 45-58.

Fleming, T. (1998). PDR for herbal medicines. Montavale, NJ:dMal

Economics Company, Inc.
Grabely, S.and Thierickly, R. (2000). Drug Discovery from nature, p.5.

Greenwood, D.; Stack, R. C. B. and Peuthere, J. F. (1997). Microbiology. A
Guide to microbial infections: Pathogensis, Immuityaboratory

diagnosis and Control™&d., Churchill Livingston, London.

Griggs, B. (1997). Green Pharmacy: the History and Evalnabb Western
Herbal Medicine Rochester, Vermont, Healing Artgsre

Groves, D. J. (1979). A temperature gradient technique for theiehtion of

antibiotic resistance. Canad. J. Microbio. 24: 1846

Gulig, P. A.; Danbara, H.; Guiney, D. G., et al. (1993). Molecular analysis of
spv virulence genes &lmonella virulence plasmids. Mol. Microbial.
7: 825-830.

Gunics, G.; Motohashi, N.; Amaral, L., et al. (2000). Interaction between
antibiotics and nonconventional antibiotics on baeat Inter. J. of
Antimicrob. Agents 14: 238-242.

Harborne, J. B. (1973). Phytochemical methods. Science paperb&tieanpon
and Hall.

Harnett, N.; Mangan, L.; Brown, S, et al. (1996). Thermosensitive transfer of

antimicrobial resistance and citrate utilizationdagotransfer of

1o



References

hydrogen sulfide production from &n coli isolate. Diagn. Microbiol.
Infect. Dis. 24: 173-178.

Hirota, Y. (1960). Effect of acridine dyes on mating type dastinE. coli. Proc.
Natl. Acad. USA. 46: 57-68.

Holloway, B.W.; Krishnapillai, V. and Morgan, A.F. (1979). Chromosomal
genetic of Pseudomonas. Microbial. Rev. 34:73-102.

Holt, J.G.; Krieg, N.R.; Sneath, H.A.; Staley, J.T., et al. (1994). Bergey's
manual of determinative bacteriology. 9th ed. \&iilis and Wilkins,
USA.

Humphery, H.; Greenwood, D.; Sack, R., et al. (1997) Medical
Microbiology. 18" ed., Churchill Living Stone. New York, USA.

Issac, O. (1992). Die Ringelblum, Botonike. Chernical, pharcology,
Taxokology and therapeutic use. Wissensch Verksdsllt Stuttgart.

Issac, O. (1994). Calendula officinalis L. Die Ringelblum, Portarait einer
Arzeneipflanze. Zeitschrift Phytotherap. 16:357-370

Jacoby, G. A. (1994). Extrachromosomal resistance in gram-negatiganisms:
the evolution of beta-lactamase. Evol. Ecol. 2:-360.

Jacoby, G. A. (1997). Extended- spectrufitlactamases and other enzymes
providing resistance to oxyimioingHactams.Infect Dis. Clin. Of
north Amer. 11:875:887.

Jacoby, G. A. and Archer, G. L. (1991). New mechanisms of bacterial
resistance to antimicrobial agents. New Englanaof Med. 324: 601-
360.

1



References

Jacoby, G. A. and Medeiros, A.A. (1991). More extended spectrufia
lactamases. Antimicrob. Agents Chemotl33r(8): 1131-1136.

Jacoby, G. A., and P. Han. (1996). Detection of extended-spectrim
lactamases in clinical isolates oKlebsiella pneumoniae and
Escherichia coli. J. Clin. Microbiol. 34: 908-911.

Jacoby, G. A.; Jacob, A. E. and Hedges, R. W. (1976). Recombination
between plasmids of incompatibility groups P1 arel B. of Bacteriol.
127:1278-1285.

Jawetz, E.; Melnick, J.K. and Adelberg, E.A. (2001). Medical Microbiology.
22" ed.:Appleton and Lange Middle easted librane duBieirut.

Kalvatchev, Z.; Walder, R. and Garzaro, O. (1997). Anti-HIV activity of
extracts fromCalendula officinalis flowers. Journal Article, Vol.51,
Iss.4, p. 176-180.

Kaspezyk Z. (1989). Structure of a new triterpene triol froth officinalis
flowers. Phytochemistry. 12(9): 2999-3000

Kemper, K. J. (1999). The longwood herbal task force, the cefdemolistic

pediatric education and researbttp://www.mcp.ed/herbal/default.|.tm

Kieser, T. (1995). Preparation and analysis of genomic anshpih DNA.

Kock, E. (2001). Extracts from fruits of saw palmetto §&laserrulata) and
roots of stinging nettle Urtica dioica): Viable alternatives in the
medical treatment of benign prostatic hyperplasi @associated lower

urinary tracts symptoms. " Planta Med.; 67: 489-500.

Krag, K. (1976). Plant used as contraceptive by the Norttecan Indians: an
ethnobotanical study. Botanical Museum Cambridgéy: Marvard

University.

v



References

Legssyer, A. (2000). "Cardiovascular effects dftica dioica L. in the isolated
rats heart and aorta. "Phytother. Res.; 16(6):503-7.

Leving, A. C. (1997). "The role of sex steroids in the pathogearc

maintenance of benign prostatic hyperplasia." Mt.Sinia J. Med.; 64(1):
20-5.

Lichius, J. J. (1997) "The inhibition effects ofUrtica dioica root extract
experimentally induced prostatic hyperplasia inre@use.” Planta A:
63(4): 307-10.

Livrdli, V.; Champs, C.; Mrtino, P. et al (1996) Adhesive properties and
antibiotic resistance dflebsiella, Enterobacter and Serratia clinical
isolates involved in Nosocomial infections. J. Chficrob- iol., 34(8):
1963-1969.

Loggia, R. D.; Tubaro, A.; Sosa, S., et al. (1994). The role of triterpenoids in
the typical anti-inflammatory activity dalendula officinalis flowers.
Planta Medica, Vol. 60(6), p. 516-520.

Lowbury, E. L.; Babb, J. R. and Roe, E. (1988). Clearance from a hospital of
gram negative bacilli that transfer carbencillinsistance toP.

aeruginosa. Lancet 2: 941-5.

Maniatis, T.; Fritsch, E. F. and Sambrook, J. (1982). Molecular cloning: A
Laboratory manual Gold spring Harbor LaboratorywiNéork..

Medeiros, A.A (1989). Plasmid-determined beta-lactamases.In:Briyda ed.
Microbial resistance to drugs. Vol. 91 of Handbawtkexperimental

pharmacology. Berlin. Germany: Springer-Verlag.

Mills, S.Y. (1993). The Essential Book of Herbal Medicine, RemgLondon
(First published in 1991 as Out of Earth, Arkana).

A



References

Mitsuhashi, S.; Harada, K. and Kameda, M. (1961). Elimination of
transmissible drug resistance by treatment witiflacine. Nature 189:
947-949.

Molnar, J. (1988). Antiplasmid activity of tricyclic compousdMeth. and Find.
Exptl. Clin. Pharmacol. 10 (7): 467-474.

Molnar, J.; Beladi, |. and Holland, I. B. (1978). The plasmid curing action of
imiparmine inE. coli K12. Genet. Res. 31: 197-201.

Molnar, J.; Foldeak, S.; Nakamura, M. J., et al. (1992). Antiplasmid activity:
loss of bacterial resistance to antibiotics. APMIS suppl. 30; 100: 24-31.

Molnar, J.; Mandi, Y. and Foldeak, S. (1982). Drug-receptor interaction on
plasmid elimination by phenothiazines and imiprasnimE. coli. Acta
Microbiol. Acad. Sci. Hung. 29: 467-474.

Mussa, M. J. and Jaber S. (1987). Medicinal plant of Saudia. Vol. 1, p (1-14)
King Saudi University of Libraries. Pp. 5-14.

Nasir, R. B.; Ali, N.A. and Al-Gdawi, M.H. (2002). Isolation and
identification of crude oil and hydrocarbon utifigi bacteria. Iraqgi J.of
science. Vol: 43B No (1).

Nasir, R. B.; Al-Gelawi, M.H. and Ali, N.A. (2004). The role of P. aeruginosa
RB19 plasmids in utilizing of hydrocarbon compounds of Al-

Nahrain University (science). Vol: 7 No 1.

Nedelka, A; Golovkin, V.; Soloviera V., et al. (1980). Experimental study of
the affectivity of eye ointments. Ofthamologicheskii zhurnal; 43:429-
431.

14



References

Newall, Carol A, Linda A Anderson and J. D. Phillipson. (1996). Herbal
Medicines: A Guide for Health-Care Professional@andon: The

Pharmaceutical Press.

Obertreis, B., et al. (1996). 'Anti-inflammatory effect obrtica dioica folia
extract in comparison to caffeic malic acid. 'Armnigteilforschung;
46(1):52-6.

Ocioszynska, |.; Nartowska, J, and Strzelecka, H. (1977). Studies on
chemical composition dfalendula officinalis L. inflorescence, Herba-
polonia; 23(3) 191-199.

Paddila, C. and Vasquez, C. (1993). Plasmid mediated antibiotic
transformation in E. Coli. Letters in applied mici@ogy. 16: 17-20.

Pedler, S. J. and Bint, A. J. (1985). Comparative study of amoxicillin,
clavulanic acid and cephalexin in the treatmenbadteriuria during

pregnancy. Antimicrob. Chemother. 27: 508-510.

Philippon, A.; Labia, R. And Jacoby, G. A. (1989). Extended-spectrufi
lactamases. Antimicro. Agentschemother. 35: 169¥417

Podschun, R.; and Ullmann, U. (1998). Klebsella spp.as Nosocomial
pathogens: Epidemiology, Taxonomy, Typing Methodnd a
Pathogenicity Factors. Clin. Microbiol. Rev., 11(839- 603.

Sabahi, M.; Mansouri, S. H.; Ramezanian, M., et al (1987). Screening of
plants from the Southeast of Iran anti-microbiahsty. Int. J. Crude
Drug Res. 25(2): 72-76.

Salisbury, V. Hedges, R. W. and Naomi, D. (1972). Two modes of curing
transmissible bacterial plasmids. J. of Generakdim. 70: 443-452.

Sambrook, J.; Fritsch, E.F. and Maniatis, T. (1989). Molecular cloning: A

Vo



References
laboratory manual. Gold spring Harbor Laboratory.

Satta, G.; Garedda, M.; Pruna, M. et al (1987). Bacterial resistance and
single-dose therapy of urinary tract infectionsr.Rirol. 13: 42-44.

Schaechter, M. and Eisenstein, B. |. (1993). Genetics of bacteria. In:
Schaechter M, Medoff G, Eisenstein B, eds. Mectrasiof Microbial
Disease. 2nd ed. Baltimore: Williams and Wilking-5. (Cited by
Gold, H. S. and Eisenstein, B. I. (2000). Introduttto bacterial
disease. In basic: principle in the diagnosis amghagement of

infectious diseases).

Schmid B, Kotter |, Heide L. 2001. Pharmacokinetics of salicin after oral
administration of a standardised willow bark extra€ur J Clin
Pharmacol Aug; 57(5):387-91.

Sciarra, F., et al. (2000). " Role of estrogen in human benign prostatic
hyperplasia." Arch. Androl. 44(3): 213-20.

Senda, K.; Arakawa, Y. and Ichiama, S. (1996). PCR detection of metalfi>-
lactamase gene in gram-negative rods resistantdadbspectrung-
lactams. J. Clin. Microb. 34: 2909-2917.

Shakibaiee M.R., Heydari MR., Ahmadinezhad M., et al. (2000).Plasmid
Curing Activity of Five Plant Extracts on MultiplResistant Plasmid
Bearing Klebsiella pneumonae Strains. Medical Faculty Journal of

Guilan University of Medical Sciences. Vol: 9 N@&-34.

Sharrna, L.; Vijayasarathy, V. and Prakash, H. (1981). Indigernous drug
treatment for hemorrhoids, 20:285-287.

Shihata, 1. M. (1951). A pharmacological study Ahagalis arvensis, M. D. vet.
Thesis, Cairo University, P. 43.

A



References

Sirot, D.; De Champs, C. Chanal, C. et al (1991). Translocation of antibiotic
resistance determinants including an extended-+spedi-lactamase
between conjugative plasmid oKlebsiella pneumoniae and
Escherichia coli. Antimicrobial Agents and Chemotherapy. Aug. p.
1576-1581.

Smith, D. I.; Lus, R.G.; Calvo, M.C.R., et al. (1976). Third type of plasmid
conferring gentamycin resistance iR. aeruginosa. Antimicrob.
Agents Chemother. 8:227:230.

Stahl, E. (1969). Thin-Layer-Chromatography a laboratory Haoak, 2° ed.,
translated by Ashworth, M. R. F. Spring-Verag, BerHeidelberg,
and Netwyork.

Starr, M. P.; Teuper, H. G.; Balaws, A. et al. (1981).The Prokaryotes, A
Hankbook of Habitates, Isolation and Identificatiah Bacteria.
McGrow-Hill, New York, USA.

Steven, P. (1999). Introduction to veterinary Herbal MedeirSome Common

Herbs and Their Potential Application in Veterin&nactice.

Stolp. H. and Gadkari, D. (1984). Non pathogenic members of the genus
Pseudomonas. In: The prokaryotes (Eds. Starr, P. M; Stolp, Huner,
H. G.; Balaws. A. and Schlegel, H. G.) PP. 721-741. Vol. 1.

Tahri, A., et al. (2000). "Acute diuretic, natriuretic and hypotensafeects of a
continuous perfusion of aqueous extractofica dioica in the rat" J.
Ethnopharmacol. 73(1-2):95-100.

Tard, D. and Dvorzak, I. (1989). Anti-microbial substance in fl@&alendula
farmacevtski-vestink 40(Jun.): 117 — 120.

Taylor, L. (2005). The healing power of Rainforest Hemug/w.rain-tree.com

\A



References

Tobe, T.; Sasakawa, C., Okada, N., et al. (1992). vacB, a norel chromosomal
gene required for expression of virulence genetherarge plasmid of
Shigella flexneri. J. Bacteriol. 174:6359-6367.

Tomeda, M.; Inuzuka, M.; Kubo, N. et al (1968). Effective elimination of
drug resistance and sex factorEincoli by SDS. J. Bacter. 95: 1078-
89.

Tremblay, G. Y.; Daniels, M.J. and Schaechter, M. (1969). Isolation of a cell
membrane-DNA nascent RNA complex from bacteriaf Molecular
Biology 40:65:76.

Trevors, J. T. (1986). Plasmid curing in bacteria. FEMS. Micrdbieev. 32:
149-157

Vidal-Ollivier, E.; Elias, R.; Faure, F. et al. (1988). Flavonol Glycosides from

Calendula officinalis flowers

Wagner, H. et al. (1989). "Biologically active compounds from the aqueous
extract ofUritica dioica. " Planta Med. 55(5):452-4.

Waring, H. J. (1966). Cross-linking and intercalation in nucle@ds. Symp.
Soc. Gen. Microbiol. 6: 235-243.

Waeiss, Rudolf. (1988).Herbal Medicine. Translated by A.R. Meuss.
Beaconsfield, England: Beaconsfield Publishers.

Weéller, T. M. A.; Mackenzie, F. M. And Forbes, K. J. (1997). Molecular
epidemiology of a large outbreak of multiresistant&. Pneumoniae.
J. Med. Microbio. 46: 921-926.

Wolters. B. (1976) Serial experiments on transformation ardradation of
secondary plant substances by microorganism. PMetiica, 29:41-
53.

vy



References

Worth, W. J. A. (1982). Urinary tract infection and reflex nephrdgain adults.
Inter. Med., 1(41): 1089 — 1100.

Zdzisdaw, W.; Monika, B.; Bozena, K. et al. (1971). Sterol and triterpene
alcohol esters fror@alendula officinalis.

V¢



Y ist of Wables

Subj ect

Detection of some active compounds in Salix acomophylla

methanolic and hexane extracts.

Detection of some active compounds in Urtica dioica

methanolic and hexane extracts.

Detection of some active compounds in Calendula officinalis

methanolic and hexane extracts.

Morphological and biochemical characteristics of the P.
aeruginosa RB19

Antibiotic sensitivity of Pseudomonas aeruginosa RB19

Antibiotic sensitivity of Klebsiella pneumoniae MR1

The minimum inhibitory concentration of different plant
extracts

The effect of SDS on growth of P. aeruginosa RB19

Inhibitory effect of plant extracts on the growth of
Pseudomonas aeruginosa RB19

Percentage of P. aeruginosa RB19 cured colonies that lost
resistance to antibiotics after treatment with plant extracts.

Inhibitory effect of ethidium bromide on growth of Klebsiella
pneumoniae MR1

Inhibitory effect of plant extracts on growth of Klebsiella
pneumoniae MR1

Number and percentage of Klebsiella pneumoniae MR1 cured
colonies that lost resistance to antibiotics after treatment with
plant extracts.




List of FFigures

Subj ect

Gel eectrophoresis of isolated plasmid from Pseudomonas
aeruginosa RB19 on agarose gel (0.7%) in TBE buffer at 5
v/cm.

Gel electrophoresis of isolated plasmid from Pseudomonas
aeruginosa RB19 before and after treatment with SDS on
agarose gel (0.7%) in TBE buffer at 5 v/icm. 1- The origina
isolate (Pseudomonas aeruginosa RB19), 2-isolat after curing
with SDS

Gel eectrophoresis of isolated plasmid from Pseudomonas
aeruginosa RB19 before and after treatment with Salix
acomophyllo hexane extract on agarose gel (0.7%) in TBE
buffer at 5 v/icm. 1-The origina isolate (Pseudomonas
aeruginosa RB19), 2-isolate after curing with plant hexane
extract.




Summary

Hexane and methanolic extract of dried aeria parts of Salix acomophylla,
Urtica dioica and Calendula officinalis were tested for their antimicrobial and
curing activity against two microorganisms. Pseudomonas aeruginosa RB19

and Klebsiella pneumoniae MRL1.

Chemical investigation on these extracts showed that Salix acomophylla,
Urtica dioica and Calendula officinalis methanolic extracts contain flavonoids,

glycosides and saponins while the hexane extracts contain terpens.

The in vitro test showed that all extracts of Salix acomophylla, Urtica
dioica and Calendula officinalis have antimicrobial activity against

Pseudomonas aeruginosa RB19 and Klebsiella pneumoniae MR1 growth.

Plasmid profile of Pseudomonas aeruginosa RB19 isolate was determined
and results showed that, the isolate has a small plasmid DNA bands.

To study the plant extracts activity against Pseudomonas aeruginosa RB19
and Klebsiella pneumoniae MR1 plasmids, these isolates were treated firstly
with standard curing agents. Results of Pseudomonas aeruginosa RB19
treatment with SDS showed that some colonies of Pseudomonas aeruginosa
RB19 isolate lost resistance to neomycin and trimethoprime. And obtain a
number of colonies of Kelebsiella pneumonae MR1 lost their resistance to a
number of antibiotics after treated with ethidium bromide. Results showed that
there were three types of cured colonies, colonies which lost one plasmid (that
lost resistance to aztreonam or that lost chloramphenicol resistance), colonies
lost two plasmids (that lost chloramphenicol and aztreonam resistance) and
colonies lost three plasmids (that lost resistance to ampicilline, chloramphenicol

and aztreonam).




Treatment of Pseudomonas aeruginosa RB19 and Kelebsiella pneumonae
MR1 with Salix acomophylla, Urtica dioica and Calendula officinalis extracts
showed that many of these colonies were lost their resistance to antibiotics,
these results indicated that extracts of these plants were have a curing effect on

the bacterial plasmids and Salix acomophylla methanolic extract was the best

extract which give the highest percentage of Pseudomonas aeruginosa RB19

and Kelebsiella pneumonae MR1 cured colonies.
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