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Antibacterial and antifungal Study of Aqueous
and Ethanolic extracts of Zygophyllum fabago L.
Kalamoon region,Syria

Sundus J. Yaseen

Department of Biochemistry and Microbiology, Faculty of
Pharmacy, Kalamoon University,

Deiratyah city, Syria

Corresponding author's Email: Sundus.aljanabi@uok.edu.sy

Abstract:

The aim of this study was to evaluate the antibacterial and
antifungal effects of an ethanolic and aqueous extracts of arial
parts of Zygophyllum fabago, against Escherichia coli, klebsiella
pneumoniae, Pseudomonas aeruginosa, Proteus vulgaris,
Staphylococcus aureus, Streptococcus pyogenes, , Candida
albicans and Aspergillus niger, Aspergillus flavus Aspergillus
fumigatus . The results showed that the antimicrobial activity of
the different extracts of Z fabago varied. The highest
antimicrobial activity was shown by the ethanolic extract of fruits
against different types of tested microorganisms (14- 19 mm
diameter of inhibition zone), followed by the ethanolic extract of
leaves (11- 15 mm of inhibition zone), then aqueous extracts of
leaves showed low activity against S. pyogenes; K. pneumonia
and C. albicans (9- 13 mm of inhibition zone); while the ethanolic
extract of stems, and the aqueous extract of fruits and stems of
the plant didn’t show any antimicrobial activity to the tested
microorganisms. The result of MIC values of ethanolic extract of
Zygophyllum fabago fruits were 62.5 (ug/ml) for S. aureus,
K.pnemunia,E.coli ; 125 (ug/ml) for S.pyogenes and C. albicans,
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and 250 (ug/ml) for A. flavus, A. fumigatus. While of ethanolic
extract of Zygophyllum fabago leaves were 125 (ug/ml) for
K.pneumuniae and 250 (ug/ml) for S. aureus, S.pyogenes, E.coli,
and C.albicans. On the other hand the result of MIC values of
aqueous extract of Zygophyllum fabago leaves were 500 (ug/ml)
for S. pyogenes, K. pneumuniae and C. albicans. These results
may indicate that Z. fabago ethanolic extracts of fruits and leaves
can be of very potent antimicrobial substances may use against
microorganisms.

Keywords: Zygophyllum fabago, antibacterial activity,
antifungal activity
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Introduction:

Medicinal preparations derived from natural sources, especially
from plants, have been in widespread use since time
immemoriall. In fact, plants remain the main source of medicines
for a large proportion of the World’s population, particularly in
the developing world, despite the advent of the pharmaceutical
chemistry during the early twentieth century, which brought
with it the ability to synthesize an enormous variety of medicinal
drug molecules and allowed the treatment of previously
incurable and/or life threatening diseases?,

Not surprisingly, chemically synthesized drug gained popularity
and became the basis of pharmaceutical industry. Over the
years, however, synthetic drugs have been plagued by unwanted
side-effects, toxicity, and inefficiency, among other problems. In
addition, the search for new drugs against a variety of illnesses
through chemical synthesis and other modem approaches has
not been encouraging. These factors, as well as the emergence of
new infectious diseases, the proliferation of disorders such as
cancer, and growing multidrug resistance in pathogenic
microorganisms, have prompted renewed interest in the
discovery of potential drug molecules from medicinal plants?;
today most of the clinically effective pharmaceuticals are
developed from plant derived ancestors in the history of
medicine3.

Zygophyllum fabago L. used as a medicinal plant in traditional
medicine of Iraq, Iran, Turhey and China %> 296 |n Syria this
species of plant known by the common name Syrian bean-caper,
is used as part of a drug for rheumatism and gout. It is also used
externally for the cure of skin diseases, external wounds and
injuries and is known to have some antiseptic properties,
antihelminthic, anti- asthmatic, antiproliferative effect against
cancerous cells, controlling fungal plant disease >®78, Some work
on the isolation of natural compounds and their biological
activities has been done on this species and other species of
these plants 7 °. Therefore, this study was conducted to
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investigate the isolation of phytochemical constituents from arial
parts of Zygophyllum fabago and evaluate the Antibacterial &
Antifungal activity of this plant collected from Syria.

Materials and Methods:
Collection and Storage of Plant Samples:

The collection of samples of native Zygophyllum fabago was
carried within a period of two months October and November in
2021, during vegetative phase, from Kalamoon region, Syria. The
plants were identified at the department of pharmacognosy in
kalamoon University.

Collected fresh plants were examined and the old, insect- and
fungus infected leaves were removed. Plant parts were washed
with tap water and were sterilized by dipping them in 0.1%
sodium hypochlorite solution for one minute. After that plant
parts were washed with distilled water and were dried at room
temperature (25 °C) for about a week on a laboratory desk.
Samples were covered with clean sheets of paper to avoid any
deposition of dust. The dried material was ground to a fine
powder using a grinding mill and stored in air tight bottles in the
dark until extraction was done.

Preparation of Ethanolic extracts:

Alcoholic extract was prepared by taking 100 g of dried and finely
ground aerial parts in 500 ml (ethanol 96%, distilled water
respectively), boiled for 20 minutes, then filtered by using filter
paper; the filters were dried and concentrated, by using a rotary
evaporator at 40 °C.

Preparation of Aqueous Extract

100 grams of aerial parts were finely ground utilizing a
homogenizer and was extracted with distilled water at room
16
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temperature for 24 hours. This mixture was then filtered using
filter paper to remove debris and a volatile extract was then
evaporated at 40 °C using a rotary evaporator. For further use,
the extract was stored in airtight container at 4°C in refrigerator.

Phytochemical screening:

One gram of the ethanolic, and aqueous crude plant extracts of
the powdered leaves, fruits and stems of Z fabago were
dissolved in 100 ml of its own mother solvents to obtain a stock
of concentration 1% (v/v) and the obtained crude extracts were
subjected to preliminary phytochemical screening.

To detected the phytochemical constituents of both ethanolic
and aqueous extracts of fruits, leaves, stems of Zfabago, we
used the principle identification reactions, for Alkaloids by using
precipitate reagents, Dragendroff's, Mayers, Wagner and Picric
acid reagents. Anthraquinones: by using Burnettiger reaction.
Flavonoids: by using Shinodas, aluminum chlorine. Saponins: by
using froth formation reaction, formation of an emulsion,castor
oil, chloroform 101112

Test Organisms

Six human pathogenic bacteria (Pseudomonas aeruginosa,
Escherichia coli, Proteus vulgaris, Klebsiella pneumoniae,
Staphylococcus aureus, Streptococcus pyogenes, and three fungal
isolates (Candida albicans, Aspergillus niger, Aspergillus
fumigatus) were taken from the Department of Biochemistry and
Microbiology, Alkalamoon University. Stock cultures of bacterial
strains were maintained on the slants of nutrient agar whereas;
fungal strains on slants of Saboraud dextrose agar, all stock
cultures were stored at 4°C. Inoculums quantification was
performed to determine the variable number of colony Forming
units CFU (per milliliter).

Antimicrobial activity
17
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All the dried extracts were exposed to UV rays (200-400 nm) for
24 h and checked frequently for sterility by streaking on nutrient
agar plates. Antimicrobial activity was based on the disc diffusion
method using a

suspension of microorganisms 10. The concentration of the
suspension was equilibrated to a 0.5 McFarland standard and 50
ul of each microorganism’s suspension was spread on a Mueller-
Hinton agar plate. In addition, 50 ul of diluted leaf, stem and fruit
extract, was pipetted onto sterile paper discs (6 mm in
diameter), which were allowed to dry in an open sterile Petri dish
in a biological laminar flow bench. Discs were placed on the
surface of inoculated plates, the Amikacin, Gentamicin and
amphotericin-B, used as a control drugs, all plates incubated at
37°C for 24hrs (for bacteria); at 25°C for 48-72hrs (for fungi);.
After incubation, the plates were examined and the diameters of

the inhibition zones were measured to the nearest millimeter 1%
13

Determination of Minimum Inhibitory Concentrations (MIC):

The MIC values of plant extracts, that shows antimicrobial
activity, were determined by serial dilution technique in liquid
media.

Serial Dilution Technique:

Testing was done in seeded broth containing 106 to 107 colony —
forming units per ml (cfu/ml).The different types of extracts
were taken at different concentrations ranging from 2000- 31.25
(2000, 1000,500,250, 125,62.5,31.25 pg/ml) to determine MIC by
using seeded broth as diluent. DMSO was used as solvent system
for extracts in the experiment. All these experimental
manipulations were carried out under absolute aseptic
conditions. The experiments were done in triplicate. The assay
tubes were then incubated at 37 + 10C (for bacterial strains) and

18
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25 + 10C (for fungal strains) for 48-72 hrs. Solvent controls were
also observed for inhibitory action 4,

Results and discussions:

- Phytochemical Analysis:
This study was planned to isolation of phytochemical compounds
from extract of arial parts ( leaves, stems, fruits) of Z. fabago,
and evaluation the antimicrobial activity against different types
of microorganisms, then determine MICs values to each
extracts.

The isolated phytochemical constituents from ethanolic extracts
of leaves, stems, fruits of Z.fabago were: alkaloids, cardiac
glycosides, tannin, flavonoids, while and saponins have not been
detected in these extracts, while compounds isolated from
aqueous extracts were: saponins, cardic glycosides, tannin only
with no detected to alkaloids, flavonoids and anthraquinones as
shown in Table (1)

Table (1) the phytochemicals constituents isolated from leaves,
stems and fruits extracts of Z.fabago.

Extract Ethanolic extracts Aqueous Extracts
Plant Part Leaves Stems Fruits Leaves Stems Fruits
Alkaloids +++ ++ +++ - - -
Saponins - - - ++ + +

Cardiac
glycosides * ¥ o * * *

Tannin + ++ + - -
Flavonoids + - ++ - - -

anthraquinones - - - - - -

These results were consistent with results obtained by previous
studies indicated that the Zygophyllum fabago having ammounts
of flavonoids, alkaloids, tannin, saponins’.

19
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- In- vitro the antimicrobial activity of ethanolic and
aqueous extracts of fruits, leaves and stems of
Zygophyllum fabago.
In the present investigation, the results of the antimicrobial
activity of ehtanolic and aqueous extracts of Z .fabago are given
in Table (2)

Table (2): Mean of inhibition zone (mm) of ethanolic and
aqueous extracts of Z. fabago against tested bacterial and
fungal species.

Mean of inhibition zone (mm)

Tested
croorganism Ethanolic Ethanolic Ethanolic aqueous aqueous aqueous Reference
extract of extract of extract of extract of extract of extract of standards
fruits stems leaves fruits stems leaves antibiotics
ram positive .
A Il
bacteria mpiciffin
S. aureus 17 NA 13 NA NA NA 21
reptococcus 14 NA 11 NA NA 9 22
pyogenes
am neg.atlve Gentamicir
bacteria
E. coli 16 NA 11 NA NA NA 23
Klebs:el!a 19 NA 15 NA NA 13 24
ynemuniae
Proteu.s 15 NA NA NA NA NA 21
vulgaris
LUl NA NA NA NA NA NA 24
jeruginosa
ngi Amphotericin
C. albicans 16 NA 12 NA NA 12 21
A. niger NA NA NA NA NA NA 23
A.flavus 15 NA NA NA NA NA 24
.fumigatus 18 NA NA NA NA NA 23

These data revealed that the aqueous extract did not exert any
antimicrobial activity against bacteria, yeasts, fungi which were
tested, except the aqueous extract of leaves which showed

20
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inhibition effect against Streptococcus pyogenes, Klebsiella
pnemuniae and C. albicans (9,13,12 mm respectively). However
the ethanolic extract of fruits has shown highest antimicrobial
activity against all tested microorganisms except Pseudomonas
aeruginosa , A. niger at the concentration which was used for the
test (300 pg/disc ), the mean of inhibition zones were ranged
from 19mm to 14mm. while the ethanolic extract of leaves
showed antimicrobial activity against only S.aureus, S.pyogenes,
E.coli, K.pnemunia, and C.albicans (inhibition zones ranged from
11mm-15mm).

Our results are comparable with results obtained by Ali and
Mohammed, 2019° and Shawky et.al. 2019’.

MIC values were studied for susceptible microorganism to
ethanolic extract of fruits, leaves and aqueous extract of leaves
by using serial dilution in liquid media. The result of MIC values
of ethanolic extract of Zygophyllum fabago fruits were 62.5
(ug/ml) for S. aureus, K.pnemunia,E.coli ; 125 (ug/ml) for
S.pyogenes and C. albicans, and 250 (ug/ml) for A. flavus, A.
fumigatus.

While the MIC values of ethanolic extract of Zygophyllum fabago
leaves were 125 (ug/ml) for K.pnemuniae and 250 (ug/ml) for S.
aureus, S.pyogenes, E.coli, and C.albicans. On the other hand the
result of MIC values of aqueous extract of Zygophyllum fabago
leaves were 500 (ug/ml) for S. pyogenes, K. pnemuniae and C.
albicans.

The antimicrobial activity of ethanolic extract of Zygophyllum
fabago fruits and leaves, can be explained by the presence of
flavonoids, alkaloids and tannin >° while the antimicrobial
activity of aqueous extracts of leaves may be due to presence of
saponins and tannin

The difference of antimicrobial activity between extracts may be
due to:

gualitative and quantitative differences of bioactive compounds
contained in the different extracted plant parts according to
extraction method and extraction solvent.
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The results of antimicrobial activity against both Grams -
positive, Grams — negative bacteria, yeast and Molds is an
indication that Z. fabago ethanolic extracts of fruits and leaves
can be of a very potent antimicrobial substances may use against
microorganisms.

Recommendation:

Hence, the antibacterial activity of alcoholic extract of
Zygophyllum fabago may be worthwhile in future to carry out
the activities over a wide range of pathogenic microorganisms.
Analysis and isolation of the compounds present as well as
determination of their bioactivity of the pure compounds should
also be done. Bioassay of

combinations of plant extracts that exhibited moderate and low
activity should be carried out to establish any synergism between
them. Bioactivity on all parts of the plants for example, root,
stem bark and leaves combined

so as to report conclusively that certain plant is inactive. Since
some plants have good activities they should be formulated into
different consumable forms as well as being incorporated into
food as supplements.
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Abstract
Aim: This clinical trial aimed to evaluate the potential effect of
platelet-rich plasma (PRP) on the rate of upper canines retraction.
Material and Methods: 40 patients who required fixed orthodontic
treatment and maxillary first premolar extractions participated in
this trial, they were divided into control and experimental groups.
The control group: 20 patients (12 females, 8 males) didn’t receive
any injections
The experimental group: 20 patients ( 10 females, 10 males)
received PRP injections around the upper canines. PRP injections
were done at 0,8 weeks after the start of retraction.
TPAs were used to support anchorage, Coil springs (150 g) were
used to distalize the upper canines
Alginate impressions for the upper arches were made before canine
retraction and monthly until the fourth month (T0-T4) To calculate
the rate of canine retraction Results: The rate of canine retraction
was faster in the experimental group with a statistically significant
difference in the first, third months i.e after injection of PRP.
Conclusions: Local injection of PRP in the present study resulted
in accelerated orthodontic tooth movement. Repeated injections of
PRP to maintain a steady rate of accelerated tooth movement are
recommended

Key Words:
Platelet-rich plasma; Acceleration; Tooth movement; Canine
retraction
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Abstract

Aim: This clinical trial aimed to evaluate the potential effect of
injectable platelet-rich fibrin (I-PRF) on the rate of upper canines
retraction.

Material and Methods: 40 patients who required fixed orthodontic
treatment and maxillary first premolar extractions participated in
this trial, they were divided into control and experimental groups.

The control group: 20 patients (12 females, 8 males) didn’t receive
any injections

The experimental group: 20 patients (14 females, 6 males) received
I-PRF injections around the upper canines. I-PRF injections were
done at 0,8 weeks after the start of retraction.

TPAs were used to support anchorage, Coil springs (150 g) were
used to distalize the upper canines
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Alginate impressions for the upper arches were made before canine
retraction and monthly until the fourth month (T0-T4) To calculate
the rate of canine retraction

Results: The rate of canine retraction was faster in the experimental
group with a statistically significant difference.

Conclusions: Local injection of I-PRF in the present study resulted
in accelerated orthodontic tooth movement. Repeated injections of
I-PRF to maintain a steady rate of accelerated tooth movement is
recommended

Key Words: Platelet rich fibrin; Acceleration; Tooth movement;
Canine retraction
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Determination of Some Unauthorized

Pain Relievers in Some Herbal
Preparations Using IR Technique

Abstract

Herbal medicines receive attention as they are believed to be
safer and healthier than synthetic medicines. Many studies
indicate cases of adulteration herbal medicines by adding non-
declared traditional synthetic medicines to herbal preparations,
which are added because of their low price and rapid and
noticeable effect.

The current study aims to evaluate the quality of herbal
preparations used in the treatment of joint and muscle pain by
detecting the possibility of the presence of unauthorized
pharmacological analgesic substances: Diclofenac sodium,
ketoprofen, indomethacin, dexamethasone and prednisolone
acetate. This study covers 6 samples of analgesic herbal
preparations. Locally marketed, analyzed by IR spectroscopy.
In the results of the examination, by comparing the qualitative
peaks of the studied substances with the peaks of herbal
preparations, showed that a sample of the preparations contains
diclofenac sodium and prednisolone acetate.

Key words: quality control, herbal medicine, adulteration of
medicines, pain relievers, IR.
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2020 LGl o pmes dide Blia Glans B aelsd 25 0pdlly Aash (Bl sl
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23 35 D gall AbesSl) ahloalg ahe el cpaainill <5 P e Lgide
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P. aeruginosa <Ny 95 (32%) S. aureus Uy 16 o Jyasll &
oo S ia Zileld <Y Imipenem sl alall (K . Lasye 50 e (18%)
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Antibiotic Susceptibility Patterns of
Staphylococcus aureus and
Pseudomonas aeruginosalsolated from

Chronic Leg Ulcers

Abstract: Staphylococcus aureus and Pseudomonas aeruginosa
represent the most common bacteria isolated from chronic leg
ulcers (CLUs), often as a biofilm resistant to antimicrobial. They
have intrinsic and acquired antibiotic resistance, which makes the
clinical management of their infections complex, with increased
morbidity and mortality, prolonged hospitalization and high
treatment costs. The aim of this study was to determine antibiotic
susceptibility patterns of S. aureus and P. aeruginosa isolated from
chronic leg ulcers. The study included 50 patients with CLUs who
were admitted to some hospitals in Homs city between May 2020
and December 2020. S. aureus and P. aeruginosa were isolated
from lesions and identified by colonial morphology, gram staining
and biochemical tests. Antibiotic susceptibility of isolates was
determined using the Kirby—Bauer disk diffusion method. 16
isolates of S. aureus (32%) and 9 isolates of P. aeruginosa (18%)
were obtained from 50 patients. The antibiotic Imipenem was the

most effective against both S. aureus and P. aeruginosa. In
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addition to Imipenem, Vancomycin and Linezolid were the most
effective antibiotics against S. aureus, while Gentamicin and
Amikacin were the most effective antibiotics against P. aeruginosa.
This study showed low levels of susceptibility to self-administered
antibiotics. Therefore, there is a need to avoid excessive use of

antibiotics and improve antimicrobial stewardship programs.
Key words: Siaphylococcus aureus, Pseudomonas aeruginosa,

Chronic Leg Ulcers, Antibiotic Susceptibility Patterns.
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oo Lle 65 358) ol LS xie Aold e s o[1] Al Joa el o
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Glagil b L[3] el e 80% (sn 8 didasnall Cplpil Sans) e sl
60-80% Jici cus cculajill o3¢l legus <Y Laaill Venous ulcers &u )l
oo lesas i gb L8 @l W ¢ [4] Leg ulcers Gl cilajs o
5] Gladl wlsdi e 5-10% Jlss Jity doa)sll cilsal

degana U G ciayall 3L CiladE L Lo cdiagall mgnd) Hlarind o L Bale
Gl (S aalis A dball B ashally ahall dlad afhall Ge ey
Staphylococcus  Laial Lasiiall Gs<all s L[6] gl o2 Hlall Al
[P aihall Pseudomonas aeruginosa a3 Cidlg3lls aureus
Saall all aglee (gon slix€ Wl cdioial) Bl clagi e Algdaal
gl\}; P. aeruginosas S. aureus i cus ([8] [7] [1] @by Suall
il 2 L Bale 9] s e Ayl Bl s e 52.2% 5 93.5%
I Sl ey il Ay ([10] zosad) e Wal) dikall 3 S. aureus e
e %50 e ST A 20% Ge msby zaal) 8 bl a2 3sag G
a5 Slafis g Lagia dalse oo wll afall i g L[11] [6] cyla)
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Antibiotic Susceptibility cililall juas (alyil — Mueller-Hinton Agar
&4 Wl — Hydrogen Peroxide (3% H202) ‘*;g.;usj ¢l — Discs
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Kirby— sl S danha s Gl @Y1 dayhay Caja35 Disc Diffusion Method
Clinical and 4 yaally Lyyull uladdl 3gae cilaliyy Gy Bauer Method

ST JEN Glae yumas 2 Cus ([19] Laboratory Standards Institute (CLSI
ceaslsid doan Leleis 2eLu24 jany Aaalll) Chaxioaddl (go aae il ellyy
b G5 (SHSL) lil) Sel) Culh e cogiall Gleall Ko Aays Abjlkey
Gl Lk danle ciped S (Jofala (10% x 1.5) sylaie LAY Luyis Tae
Mueller— Jlel ggia— lse Jaus ggind Ghbl mhu o culfy agiall
el Guilad AlaY dads 15 sad BLLY) @Sy (i< J<a Hinton Agar
che Glo ey 3 (1) dsaad) B aall Al ciilall gall cuaddul
Ll o aninl ajil) sl e caidl) Tl aa iaee Jable dasdsy eV
Mo dele 24 53 Lgie dayy 37 dapall Bl GLLY) ciud @ o))
osiall sall e Al Ll lE Gk e Aadll Sl i couaal)
)% Hhawe aladiul (Lasay Js &) (ai IS Jss Inhibition zone
Loal) Clalzall dapil) dalase pladl doulall cViedl bl cujed 4 iadie
Laglie i Sensitive dulia afiall iz by 138 ey ([20] Ualle sacieil
gl cililiall el Resistant

Ll b deiisall Dgeal) cl3lall £(1) Jsaadl

S Sa Gsaall alal)
(s e
30 AUG Amoxi+clavulanic
30 GNT Gentamicin
30 AMK Amikacin
CIP Ciprofloxacin
LEV Levofloxacin
10 NOR Norfloxacin
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30 VAN Vancomycin

30 Lz Linezolid

15 ERY Erythromycin

15 AZ Azithromycin

30 CPM Cefepime

30 CRO Ceftriaxone

10 FUC Fucidic acid

25 SXT Trimethoprim+Sulfamethoxazole
10 IMP Imipenem

:AdBlially milili-4
gAJ;)AJ‘ asddal) @‘LL -1-4
:S. aureus il paris -1-1-4

Clag Ay Ldaay Al adl) eV hauy e S aureus cihasiii culs
Ggne Ll L SsSle Javs o 5l o adhall sd (&a0 aly ¢ jaal 0
.(Clusters) adlic Ly danaiag ahall Lulay) cly3a dlugy cil<s

Blas e Gleriue @< MSA Ly e S. aureus cilpeaive il
S. adlys Sual MSA Lo aniiud . jiual sl <ilg (Shiny) 4als, (Opaque)
e Dol 13 (ggiag L VBIKH damial) ahall Lulag] @lys<all 88 e qureus
S, adila Wl cipgaall ela¥l o LI gai Ly (3 agaaguall 205 (10 7.5%
datie 4 dgagall Jowildl K peds Ao Jaatg ade gail) (o oKatid gureus
oY) Gl ) sl sl e Joidll Bes SIS J3aT A i Liaes
217 Shiaally YU gy dulsy S, aureus sl culS (Sl dilayl

.S. aureus afiml &gl Al AN ChladY) (2) Jsaal) mlag
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- Jinall jeal laal
- 25\Sug  Ssh laa)

Al 2ot 1) edimga dai 1(¥)

(2 cilamall Al (1 ity jobias DG e zgall clisle Lan o Jaasill o
e a2yl e [23] llid) 2 VIS LI (anall jalias (3 cdasall alall
P. aeruginosay S. aureus (& «diajall g all Gl Kaall 523t el

Goaall Lils Luw S. aureus ash [7] zoadl oda e Wie JSY) adhall o
g e Agiee 058 Lo Lley slall 523 ) diid ezl lly i)
Oo S die Alal ey ol 8 Agane adhal) o3 aagi [24] diaydll Gl
CUEDL il ladl) Jalse sl a1 JB e Ll alasl)
coldl aaall a3 [25] S. aureus 5 digiiall LYy adiaa) (pe danial)
s 8. aureus aihsy Al Glall cilags Gl juae B dale dulp
S. Wie 16 o Jpeanll 3 Auhd) o3a 3 [26] agild (o yall 2] cilasd)
Al Ay B oade & e LA Ji A0l o2 culS S, ((32%) aureus
1291 [28] (oAl il il ae Ly i) (s A <[27]

e e ol Dk adlall sda sl Da P geruginosa il duwally Gl
Jon DS Tuls cluhl) cupglil 8 ey gplad lin S Ly Lnaedall 15l
B e a3 .[30] 34.1% ) 14.6% e sia el b lasg
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:Agaat) clilall Aluall jLas) mili-2-4
tdigal) Llilall S. aureus oulua-1-2-4

clilall S. aureus aulual gl cudll (1) JSally (4) Jsaal)l mlas

gyl & gual

Lgall il S gureus ulual Lgiall ol (4) Joaall

100% Imipenem
93.75% Linezolid
93.75% Vancomycin
75% Augmentin
75% Amikacin
75% Norfloxacin
75% Trimethoprim+Sulfamethoxazole
68.75% Ciprofloxacin
68.75% Levofloxacin
62.50% Gentamicin
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62.50% Fucidic acid
50% Ceftriaxone
43.75% Cefepime
37.56% Erythromycin
37.56% Azithromycin
AZ 37.56
ERY 37.56
CPM 43.75
CRO 50
FUC 62.50
GNT 62.50
LEV 68.75
cp 68.75
SXT 75.00
NOR 75.00
AMK 75.00
AUG 75.00
VAN 93.75
Lz 93.75
IMP 100
0 20 40 60 80 100

dugyaall Lgaal) S3lall Staphylococcus aureus aulual Ligiall adll (1) J<a)

cilS (100%) 4adal Lagriall @l clje A8 G luhy DA e Ghd
Gila olai (93.75%) dlle Ziules @l LS dmipenem olad dulia
[31] dals clulys sae ae daiill sda sl o84 cLinezolid 3 Vancomycin

slai (100%) Adle Filus 4d3d) Eogiall el i caf [18]
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olai (75%) Lwlua adhall o3 cd cps b .Linezolid y Vancomycin
«Norfloxacin «Amikacin «Augmentin
Ciprofloxacin  sls3  (68.75%)  <Trimethoprim+Sulfamethoxazole 4
sla3 (50%) <Fucidic acid 5 Gentamicin »la3 (62.50%) <Levofloxacin 4
Nl e 4Ll dus o .Cefepime olas (43.75%) <Ceftriaxone
i Azithromyciny Erythromycin  (giba slad dules (11.11%)
sl Ky Macrolide e gasdd Erythromycin 3 Azithromycin  ¢j)iLzal)
gisall pssan o(1) cianty G SO Lagh Al Aagiiall 3Kl doslie
23S rRNA (555l aaall JAeMethylation Lilee ddaulss (gouall aliall Cangl)
il SDAl Gk e oY) Jaadiil) £(3) ediagipad) AN e lg LI (38 1(2)
g Sl 4y 4 (Lactone ring) o) dals Jas e Jasg IEstrase

[32]

:Agaal) Clilall P. geruginosa daulua-2-2-4

Lgall wilall P. geruginosa ulual Ll il (5) Jgaall

100% Imipenem
88.88% Gentamicin
77.77% Amikacin
66.66% Ciprofloxacin
66.66% Norfloxacin
55.55% Levofloxacin
33.33% Cefepime
33.33% Ceftriaxone
11.11% Augmentin
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11.11% Trimethoprim+Sulfamethoxazole

SXT
AUG

11.11
11.11
CRO 33.33
CPM 33.33
LEV 55.55
NOR 66.66

cip 66.66
AMK 77.77

GNT 88.88

IMP 100
0 20 40 60 80 100

dugyadl Bgnll wilall Pseudomonas aeruginosa daulual dsgiall cuall (2) J<all

b P. aureuginosa ¢St ) duwcally Alabiall dasliall bl ) a8l
Adaptive antibiotic Ligall ciilall ikl dosliadl 0l Chay hige @
Lgall LY daulsial) dasliall cyacam Ally cadiall s3a & resistance
L5aY) e waall dlaaie davink WIS Jing Biofilm-mediated resistance
daglie e Ugiue 4N s3a A5 Gua (Multidrug-tolerant persister cells
culS AU s3a 8 L[33] gl e LS B ST 2Dl Jiy adhal) o3
sda cadil My Imipenem slai dulia (100%) P. aureuginosa <ie aas
gl slall s Imipenem G Les alf 0 cLT e wsall ae dal
Cayelal [34] P. aeruginosa \gi e alall b Gliaeid) s dilels <Y
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Aol L)y b LS elldy Gentamicin olas (88.88%) diwbua Liad afilall o3
Ciprofloxacin = sla3  (66.66%)¢ Amikacin slas  (77.77%)  «[35]
Cefepime olas (33.33%) «Levofloxacin a3 (55.55%) «Norfloxacin s
Gla olax (11.11%) &Y Luleal) @af s 3 .Ceftriaxone
e u}u danil) oda cadl) (Trimethoprim+Sulfamethoxazole y Augmentin
o olas (100%) deslee P. aureuginosa siha led <ol dale dulo

[36] (il

degana (o clilally Augmentin 1 aihall deslee gaam o oK
iy, ol Edl B-lactams cilila (e Lied ally Cephalosporin
AESY Ll ddla s e Jes ) B-lactamases wlasy Sk tsY)
o lgmiar iy clabiall ol 53l Qi sl ¢ gpnd) SLall b 5asngal

@saall aliall 23kl Cangl) usn o awwsd G W Bl Jaly ) Jsad
ol axe il cal agusall Cargll Lol ) olzall e H3eid 230 8 dgagall
37] a5l B e

aladaa¥) ) AbA sla G Lgall clilall pamad Al doglid) (g5
£25 shal 0539 caball goasll (90 aguiil (pmpal) U8 G s 22gd Jlpial
ey clealad daslia ol (ol Lan cualial) (gguall Sliall Chiay JE i
(Macrolide dcgaas (o lilall P-lactams degeas (e lilall :lgakial
Blayl (Septrin) - LD\;; ag yally Trimethoprim+Sulfamethoxazole

.Fucidic acid 1|

:aluagilly clalinuy)-5
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U< A dilld <Y olall sa Imipenem (goal) slall G duball oda ekl
ekl dmipenem ) alayL .P. ageruginosas S. aureus (i
syl WS S, agureus ix ddle ki Linezolid s,  Vancomycin
P abagd P geruginosa ia ddle dlld Amikacin g Gentamicin
iy Told aadnd Al chilall olas Aiuluall e diatiie ligiue dulll)

el oyl 8 e Slsle

rla ikally Cluadl) (e ) Gl e mil palis (s

Alyg lgadlal aliall slzall (Gaty Galal)l Gl duagin Clawa cha] o
Nealat Liagiall daslaall yplat Julitg &gal) liliall alasin) oyl
ot SV Lagiall GV e aill Dk €T Gyl lasiul e
(Wxes - .PCR ¢ casiyn Jasai)

Gl e 4t Ly Wladine 3 AL ahall Joa Gl dalie @
coals S8 mosall il Hle J<ay
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