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اﻟﻤﻠﺨﺺ

Abstract
Proteus mirabilis isolated from clinical sources (urine,
wound and burn) in Erbil city hospitals. These isolates
were characterized culturally, morphologically, and
biochemically. The API20E system was used to support
their identification. All isolates were tested for their
resistance to twelve different antibiotics with the resistance
of six isolates to all of the tested antibiotics (antibiotype
A6). However, A1 antibiotype isolates were more sensitive
and were resistant to seven of the tested antibiotics.
Transformation experiment revealed that the resistant
genes of (Chl, Dox, Ery, Gm, Kaf, Lin, and Pen) in P7
isolate and the resistant genes of all tested antibiotics from
P23 isolate are not chromosomally coded. Sub-MIC of
watery extract of A. sativum eliminated 50 and76% Kaf,
and Gm resistance genes in P23 isolate, and reduced Ery
resistance genes only 16.6% for P7 isolate, while M.
communis eliminated Pen 3.3%, and curing of plasmid
confirmed by determining the loss of resistance markers in
the cured derivative culture. The Sub-MIC of crude extract
of A. sativum habited the swarming of P7 at the
concentration of 200 and 250 µg/ml when Amp, Am, Ceh,
Chl, Lin, and Pan-c were applied to the nutrient agar
plates, and M. communis at the concentration of 200 µg/ml
inhibited the swarming when Chl and Pan-c antibiotics are
applied. Neither A. sativum nor M. communis extracts
were inhibited swarming at any concentrations in P32
isolate.

 ﻣﻦ ﻣﺼﺎدر ﻃﺒﻴﺔ ﻣﺨﺘﻠﻔﺔ ﻓﻲProteus mirabilis ﻋﺰﻟﺖ ﺑﻜﺘﻴﺮﻳﺎ
 اﻟﻤﻈﻬﺮﻳﺔ و،ﻣﺴﺘﺸﻔﻴﺎت ﻣﺪﻳﻨﺔ ارﺑﻴﻞ اﻋﺘﻤﺎدا ﻋﻠﻰ اﻟﺼﻔﺎت اﻟﻤﺰرﻋﻴﺔ
 اﺧﺘﺒﺮت ﻣﻘﺎوﻣﺔ ﺟﻤﻴﻊ. API20E اﻟﺒﺎﻳﻮآﻴﻤﻴﺎﺋﻴﺔ واﻟﺘﻲ ﺿﻤﻨﺖ اﺧﺘﺒﺎر
 اﺿﻬﺮت ﻧﺘﺎﺋﺞ ﻋﻤﻠﻴﺔ اﻟﻨﻘﻞ.اﻟﻌﺰﻻﺗﻪ ﺗﺠﺎﻩ ﻋﺸﺮ ﻣﻀﺎدات ﺣﻴﻮﻳﺔ
Dox, Ery, Lin, اﻟﺠﻴﻨﻲ ﺑﺎن اﻟﺠﻴﻨﺎت اﻟﻤﺴﺆﻟﺔ ﻋﻦ ﻣﻘﺎوﻣﺔ اﻟﻤﻀﺎدات
 ﺗﻘﻊP32  و ﺟﻤﻴﻊ اﻟﻤﻀﺎدات اﻟﻤﺨﺘﺒﺮة ﻟﻠﻌﺰﻟﺔP7  ﻟﻠﻌﺰﻟﺔChl, Pen
 ﻟﻠﻤﺴﺘﺨﻠﺺ اﻟﻤﺎﺋﻲSub-MIC  ﻋﻨﺪ اﺳﺘﺨﺪام. اﻟﺒﻼزﻣﻴﺪيDNA ﻋﻠﻰ
%76- 50 ﺑﻨﺴﺒﺔKaf  وGen ﻟﻨﺒﺎت اﻟﺜﻮم اﺧﺘﺰﻟﺖ ﻣﻘﺎوﻣﺔ اﻟﺠﻴﻨﺎت
 ﻓﻲ ﺣﻴﻦ،%6و16  ﺟﻴﻦ ﻓﻘﻂ ﺑﻨﺴﺒﺔEry  و آﺬﻟﻚP23 ﻟﻠﻌﺰﻟﺔ
 وان ﺗﺤﻴﻴﺪ اﻟﺒﻼزﻣﻴﺪاتM. communis ) ﻣﺴﺘﺨﻠﺺ ﻧﺒﺎت اﻟﻤﻮرت
 ﺛﺒﻂ اﻟﻤﺴﺘﺨﻠﺺ.وﺟﺪت ﻣﻦ ﺧﻼل ﻓﻘﺪ اﻟﻤﻘﺎوﻣﺔ ﻟﻠﻤﻀﺎد ﻓﻲ اﻟﻤﺰارع
250و200  ﺑﺘﺮآﻴﺰP7  ﻟﻠﻌﺰﻟﺔswarming اﻟﺨﺎم ﻟﻜﻼ اﻟﻨﺒﺎﺗﻴﻦ ﻋﻤﻠﻴﺔ
Amp, Amx, Cep, Chl,  ﻋﻨﺪ ﺗﻮاﺟﺪ اﻟﻤﻀﺎدات3  ﺳﻢ/ﻣﻴﻜﺮوﻏﺮام
3
ﺳﻢ/ ﻣﺎﻳﻜﺮو ﻏﺮام200 ﻓﻲ ﺣﻴﻦ، ﻓﻲ اﻟﻮﺳﻂ اﻟﺰرﻋﻲLin, Pan-c
.Chl,  ﻋﻨﺪ ﺗﻮاﺟﺪ اﻟﻤﻀﺎد اﻟﺤﻴﻮيP7  ﻟﻠﻌﺰﻟﺔswarming ﺛﺒﻂ ﻋﻤﻠﻴﺔ
Pan-c
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1. Introduction

*

It has been well established that the most genes that
are responsible for antibiotic resistance are borne on a
plasmid DNA in most strains of P. mirabilis (Khder, 2006
and Alski, 2002). It found that frequency of loss resulted
after growth of some strains at elevated temperature (AlSafawi, 2001) or after exposure to compound which
interfere with deoxyribonucleic acid (DNA) replication
Such as acridin dyes(Staner et al, 1984 & Khder, 2002),
and ethidium bromide (Villar et al, 1981), SDS (Ahmad,

*
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2002) or by medicinal plant extract (Mawlud, 2006 &
Khder, 2006).
Swarming which are multinucleated, nonseptated cells
20-80 mm in length containing even 500 fold more
flagella, this phenomena is important in the pathogenicity
of bacteria, and is important in ascending urinary tract
infection (UTI) which are more common in Proteus strains
(Alski, 2002).
The aims of this study are studding the effect of A.
sativum and M. communis extracts on elimination of
antibiotic resistance and swarming of P. mirabilis isolated
from different clinical origins in Erbil city hospitals.
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2. Materials and Methodes
Thirty isolates of p. mirabilis were isolated from
various clinical specimen at Komary, Rizgary and
Emergency hospitals in the city of Erbil, Iraq. The
reference bacteria Escherichia. coli K12JM83 was kindly
provided by Dr.Khaled Daham Ahmed- University of
Mosul-Iraq. All isolates identified by cultural,
morphological and biochemical tests. Moreover the API
20E (Bio Merieux, Marcyl, Etoile, France) system and
oxidase test were performed. All isolates were biotype on
the basis of susceptibility testing. The isolates and
reference bacteria were maintained as frozen stocks at -70
o
C in presence of 80% glycerol and cultured in nutrient
broth for 18 hr at 37 oC, for later analysis.
2.1. Antibiotic Susceptibility Test
Susceptibility to different antibiotics was tested
using Muller-Hinton agar medium (Al-Najjar, 1976).
Variable commercially and widely used antibiotics were
used {Ampicillin (Amp), Amikacin (Am), Cepholothin
(Ceh), Chloramphenicol (Chl), Doxicillin (Dox),
Erythromycin (Ery), Gentamycin (Gm), Kanamycin (Kan),
Kafalexin (Kfa), Lincomycin (Lin), Nalidixic acid (NA)
and Penicillin (Pen). These antibiotics were used at final
concentrations or plant extracts were added to medium
after sterilization and cooling to 50 °C, the medium were
mixed and poured into Petri-dishes, and inoculated with
isolated bacteria using streaking method. Susceptibility or
resistances of Proteus isolates to these antibiotics were
recorded after incubation for 24 hr at 37oC.
2.2. Genetic Site Determination of Antibiotic Resistant
Genes.
Plasmid DNA from proteus isolates was extracted by
following the method that described by (Birnboim and
Doly, 1979). Transformation process was performed to
determine the location of antibiotic resistance genes of
tested isolates using the method of (Mandel and higa,
1970). The isolated plasmid DNA has been transformed to
E. coli K12JM83 strain which has the following genotype
{ara, Δ(lac pro A,B), rpsl, Ø80, lacZ ? M15, JM83 r+k m+k
piR}. Competant cells were prepared using the method
described by (Mandel and Higa 1970). A culture of E. coli
K12Jm83 was prepared by inoculation of single colony in
a test tube containing 5 ml of nutrient broth, then
incubated with shacking (100rpm) for 18-24 hr at 37oC,
After growth, 1 ml of this bacterial culture was added to a
flask containing 50 ml nutrient broth, then incubated under
the above condition until the culture reach to active
logarithmic phase with optical density of 0.5 at 600nm.
The cells were harvested by centrifugation at 8000 rpm,
and then resuspended in 1 ml of cooled transformation
buffer (TE buffer pH 8, 50 mM CaCl2 and 10mM Tris-HCl
pH8), and the volum was completed to 40 ml using the
same buffer. Resuspended cells were left in ice for one
hour, and then centrifuged for 15 minutes at the same
speed. Finally the pellet was resuspended in 1 ml of cooled
transformation buffer.
To increase the efficiency of genetic transformation,
the competent cells were kept at 4ºC for 24 hours before
adding the plasmid. Transformation of plasmid DNA was
performed by following the method of (Lederberg and
Cohn, 1974). One hundred µl of prepared plasmid DNA
was added to a tube containing 0.2 ml of competent cells,

the mixture was placed in ice for 30 minutes, exposed to
heat shock at 42ºC for 6 min (Hoekstra et al, 1980), then 1
ml of fresh nutrient broth was added to transformation
mixture and then incubated at 37ºC for 60 minutes.
Aliquots of 0.1 ml from the transformation mixture
were spread on the surface of 5 nutrient agar plates
containing the appropriate antibiotic. Control plates were
prepared by spreading of 0.1 ml of competent cells on the
surface of nutrient agar containing the same antibiotics
used as control. All plates were incubated at 37ºC for 48
hours. Number of transformant colonies were scored and
purified several time on plates containing the different
tested antibiotics used. The genetic transformation
frequency was calculated according to (Puhler and
Timmis, 1984).
2.3. Preparation of Plant Extracts
Extraction of Allium sativum and Myrtus communis
was performed using Steam distillation technique as
described by (Adler and Irobi, 1993). Twenty gram of
plant powder was extracted using 300 ml deionized
distilled water for 2-3 hours, with a distillation rate of 150
ml/minute (El- Astal et al, 2004; Rassol, 2004). The
extract was dried for 2-3 hr using rotary evaporation
(Bibby Re200 U.K.) (Rose et al, 1987), and then the
extract was sterilized by membrane filtration using 0.22µ
pore size membrane filters (Sharref, 1998).
2.4. Determination of MIC of Plant Extract.
MIC (minimum inhibition concentration) of plant
extracts or chemical material (menthol) were performed
through addition of different concentrations (25 µg to 750
µg) of the sterilized plant extracts to a sterilized nutrient
broth, after incubation time for 24 hr at 37oC with shaking,
the turbidity was recorded using spectrophotometer at
600nm (Atlas et al, 1995).
2.5. Curing of Plasmid DNA
Plasmid DNA was cured by using pure menthol or
water extracted from the tested plants as described by
(Tomoeda et al, 1974). MIC of menthol and plant extracts
was determined against the tested bacteria. Nutrient broth
containing a range of concentrations (50-800 µg/ml) was
prepared and 0.1 ml of fresh grown culture was inoculated
in each test tube, then 0.1 ml was distributed on nutrient
agar plates, then the plates were incubated at 37 oC for 24
hr then colonies were counted. The lowest concentration
showing no significant viable count compared to the
control plates (untreated plates) when plated on nutrient
agar mediums was considered as the MIC of that curing
agent/or plant extract. A range of sub-MIC concentrations
were selected to treat the culture. A freshly grown culture
of 0.1 ml was inoculated in each tube containing different
concentrations of the curing agent. Control tubes were
prepared without addition of curing agents. Tubes were
incubated at 37ºC for 18 h. Cell broth was diluted by using
a sterile normal saline and then spread on the surface of
nutrient agar plates. Plates were incubated at 37ºC over
night. Isolate colonies were replica-plated on to nutrient
agar plates containing antibiotics to which the test
bacterium was resistant. A plate without antibiotic was
simultaneously also inoculated as control. Percent of cured
colonies were determined by taking (the mean count of the
colonies from antibiotic agar plates that did not grow of
total mean colonies tested) X100.
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3. Results
Clinical isolates of Proteus mirabilis isolated from
different patients in three hospitals in the city of Erbil-Iraq
were identified culturally, morphologically and
biochemically. The API20E system was also used to
support the identification process. All isolates were tested
for their resistance profiles to twelve antibiotics
representing different groups. The resistance pattern is
shown in table (1), with the resistance of six isolates (P1,
P23, P24, P26, P15, and P21) to all of the tested antibiotics
(antibiotype A6). Isolates (P7, P11, P12, P29, and P30) of

A1 antibiotype were more sensitive and were resisting
to seven of the tested antibiotics.
To determine if the antibiotic resistance is encoded by
plsmid or chromosomal DNA transformation process was
performed to the most sensitive or resistant isolates of
Proteus mirabilis and E. coliK12JM83 strain Table (2).
Extracted plsmid DNA from P7 and P23 transferred
successfully to JM83 strain, this derives us to conclude
that the (Ch, Dox, Ery,Gm, Kaf, Lin, and Pen) in P7 and
the resistant genes of all tested antibiotics in P23 are not
chromosomally coded.

Table 1: Antibiogram groups, and numbers for P. mirabilis isolates.
Antibiogram

Amp

Amx

Ceh

Chl

Dox

Ery

Kan

Lin

Nal

Pen

Isolate No.

No.of
antibiic
resist

A1

-

-

-

+

+

+

-

+

-

+

7, 11, 12, 29,
30

5

A2

+

+

-

+

+

+

-

+

-

+

6, 13, 14

7

A3

+

+

+

+

+

+

-

+

-

+

8, 9

8

A4

+

+

-

+

+

+

+

+

-

+

3, 5,

8

A5

+

+

-

+

+

+

+

+

+

+

16, 17, 18, 19,
20, 22

9

A6

+

+

+

+

+

+

+

+

+

+

1, 23, 24, 26,
15, 21

10

Table 2: Number of transformation colonies and transformation frequency for P7 & P23 isolates of P. mirabilis.
Isolat

Am

Amx

P7
S*
S
A1
P23
18
20
A6
*: The bacteria are sensitive

Cep

Chl

Dox

Ery

Kan

Lin

Nal

Pen

S

30

30

30

S

30

S

6

30

30

30

30

30

30

21

20

Transformation frequency

Table 3: Curing % of P. mirabilis P23 andP7 isolates after treating with sMIC of A. sativum and M. comunis extract.
P23

sMIC
µg/ml

Am

Amx

Cep

Chl

Dox

Ery

Gm

Kan

Kaf

Lin

Nal

Pen

Curing
frequen
cy

A. sativim
M. comunis
P7

0.0
0.0
Chl

0.0
0.0
Dox

0.0
0.0
Ery

0.0
0.0
Kan

0.0
0.0
Lin

0.0
0.0
Nal

76.6
0.0
Pen

0.0
0.0
-

50
0.0
-

0.0
0.0
-

0.0
0.0
-

0.0
3.3
-

0.23

A. sativum
M. comunis

700
700
sMIC
µg/ml
700
700

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

16.6
0.0

0.0
0.0

-

-

-

-

-

1.15
0.0

Menthol
For P23
For P7

0
0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
-

0.0
-

0.0
-

0.0
-

0.0
-

0.0
0.0

Table 4: Swarming of P. mirabilis after treating with A. sativum and M.communis extracts.
Isolate No.

Amp

Amx

Ceh

Chl

Dox

Kan

Lin

Pen

Pan-c

St

Tri

P7
P23

Plant
extract
µg/ml
Garlic
200

Antibiotics used at final concenterations
No*
Sw**

No
Sw

No
Sw

No
Sw

Sw
Sw

Sw
Sw

No
Sw

Sw
Sw

No
Sw

Sw
Sw

Sw
Sw

P7
P23

Garlic
250

No
Sw

No
Sw

No
Sw

No
Sw

Sw
Sw

Sw
Sw

No
Sw

Sw
Sw

No
Sw

Sw
Sw

Sw
Sw
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P7
P23

Murts
200

No
Sw

No
Sw

No
Sw

No
Sw

Sw
Sw

Sw
Sw

No
Sw

Sw
Sw

No
Sw

Sw
Sw

Sw
Sw

P7
P23

Murts
250

Sw
Sw

Sw
Sw

Sw
Sw

No
Sw

Sw
Sw

Sw
Sw

Sw
Sw

Sw
Sw

No
Sw

Sw
Sw

Sw
Sw

*No: No swarming,**Sw: Swarming.
In table (2) MIC of watery extract for A. sativum and
M. communis were determined (750µg/ml) and sub MIC
(700µg/ml) was used as curing agent against multidrug
resistance (was resist to all tested antibiotics) P23 and
more sensitive isolate P7 (was resist to seven antibiotics).
Antimicrobial activity was exhibited when plant extract
used irrespective to drug resistance pattern of tested
bacteria table (3). A. satevum eliminated 50 and 76% Kaf
and Gm resistance genes in P23 respectively, and reduce
Ery resistance genes only 16.6% for P7 isolate, while M.
communis 3.3% eliminated Pen gene.
The effect of SMIC of both plant extracts on swarming
of P7 & P23 isolates was determined, and the results were
combined table (4). Swarming was inhibited in P7 only
when 200 and 250 µg/ml of A. sativum or 200 µg/ml M.
communis was applied when Amp, Amx, Ceh, Chl, Lin
and Pan-c was applied to culture media, while no
swarming was inhibited when 250 µg/ml M. communis
was applied for P7, except with present of Chl and Pan-c
swarming was inhibited. Swarming was not eliminated
either using 200 or 250 µg/ml A. sativum extract or 200
and 250 µg/ml M. communis extract when applied for P23
isolate.

4. Discussion
Emergence of multidrug resistance in pathogenic
bacteria has created immense clinical problem in the
treatment of infectious disease. Elimination of plasmid
DNA mediated antibiotic resistance in pathogenic bacteria
is great practical significance both in chemotherapy of
bacteria and in microbial genetics. Elimination of plasmid
DNA can be performed using different chemical materials
including plant extracts (Reuter and Sendel, 1994). Sulfur
amino acids that is present in large quantity in garlic clove
in which they named alliin, which was found to be the
stable percussive that is converted to allicin by the active
of enzyme termed allinase, which is also present in cloves
of A. sativum (Mawlud, 2006). Allin is considered as a
broad spectrum antibacterial for G+ & G- bacteria (Lawson,
1996; Sharref, 1998 and Feldberg et al, 1988). The main
antimicrobial effects of Allicin is due to its interaction
with important thiol containing enzymes, also it is believed
to exert its primary antimicrobial effect through the
inhibition of RNA synthesis via inhibition of RNA
polymerase which seen in E. coli, and protein synthesis are
also inhibited by allicin in S. typhimarium, and suggested
that RNA polymerase be target for allicin (Feldberg et al,
1988; Ozolin and Kaxazolova, 1990 and Sharref, 1998),
and other inhibited enzyme thiol-containing enzyme,
alcohol dehydrogenase, and thioredoxin reductase (Ankir
et al, 1997). Ajoen is antimicrobial which present in
garlic cloves, and antimicrobial of ajoen is through

additional microbe-specific enzymes may also target for
allicin and wide spectrum antimicrobial effects of allicin
and ajoene are due to the multiple inhibition effects they
may have on vireos thiol-depending enzymatic.
The inhibition effect of M.communis towards
proteus isolates may refer to the phenolic and polyphenolic
they contain. These compounds were found to denature
proteins and block enzymes and subsequently the bacteria
losses its activity (Al- Asady, 1988). the phenolic activity
of M. communis is refered to the hydroxyl phenol group
(phenolic OH) that form a in hydrogen bond with the
active sit of enzymes (Black, 1985). More over
Myrtucomlone A&B are considered as two new
acylphloraglucinols identified in the leaves and fruits of
M. communis and shown a significant antimicrobial
activity against. The inhibition activity may be regard to
present of Tannin via producing hydrogen bonds with
proteins, which converted its structure and lead to block
the protein synthesis , and tannins considered as a
phenolic compounds of plants which have ant oxidative
effects (Makoto et al, 1995).
It is clear from this study that SMIC of tested plant
extracts eliminated the resistance of Proteus isolates to
certain antibiotics when applied with final concentrations,
however the swarming of Proteus bacteria that is important
in the pathogenesis of bacteria is reduced when these plant
extracts are applied with some antibiotics, and the later
being particularly important in ascending urinary tract
infections, which are more common on proteus strains, one
of the virulence factors and properties of proteus sp.
mediating infectious process are swarming phenomenon.
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