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ABSTRACT

Background: Alternative natural therapy by plants
extracts had opened wide door for the use of
natural products as an alternative therapy instead of many
antibiotics and drugs , which had many harmful side
effects.Also, an increased interest has been centered on
the industrial wastes, especially plant raw materials which
contain phenols (e.g. Pomegranate peel and Bay leaves)
which is a sources of natural antioxidants ,which are on
the contrary of synthetic antioxidants that had restrict
use due to their health risks , carcinogenesis and
toxicity .

Objectives :This study was done to find out the etiology
and sensitivity pattern of uropathogenic bacteria isolated
from patients with urinary tract infection , in order to select
the bacterial isolates that had multidrug resistance .

Type of the study: Cross-sectional study.

Methods: preparation of Hot water extract , Cold water
extract , Methanol extract and Ethanol extract of both
Pomegranate peels and Bay leaves and test there
antibacterial activity against these uropathogenic bacteria
which are multidrug resistant .

Results :All extracts from pomegranate fruit peels
exhibited inhibitory activity against all tested bacteria . Hot
, Cold water extract and Ethanol extract of pomegranate
peels recorded the highest inhibition zones compared with
the Methanol extract. On the other hand, there were no

antibacterial activity of any extract of Bay leaves on any of
tested bacteria. The medicinal plants antibacterial activity
was well documented and those plants are new
potential alternative antibacterial agent especially against
multi resistant bacteria which had been the center of focus
globally.

Conclusions: Pomegranate have antibacterial activity
against multidrug resistant pathogenic bacteria isolated
from UTI patients , So it emerged as alternative therapy
for humans leading to reduction the cost and the risk of
using antibiotics .
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The second most common infections after
respiratory tract infection is the Urinary Tract
Infection (UTI) [1]. At the start of antibiotics use ,
there were higher reduction in many infections globally ,
But due to random wide use of antibiotics led to develop
different resistant bacteria [2], also they were developed
as a result of undirected use of antibiotics especially
without prior specialist prescribing [1]. Patients suffering
from UTI as the most common nosocomial infection[2].
Women are more susceptible to UTI infection especially
during pregnancy [3,4]. About twenty percent of the
women had a single infection of UTI during their life, and
three percent of women had more than one infection of
UTI each year [5]. Men also subjected to UTI dueto
prostate enlargement and neurogenic bladder with older
age [6]. Before getting results about causes of
nosocomail UTI, treatment must be strated[1].
Staphylococcusaureusis considered as one of the major
cause of nosocomial infectionsand food poisoning [7].
Antibiotic resistance among Staphylococcal strains

represent important concern, so there were need to
discover new effective antimicrobial agents for the
treatment of infections causedby Staphylococcus aureus
[Bl. Plant extracts had antibacterial, antifungal, and
antioxidant properties like bay leaf were used for various
infections world wide[9,10]. Pomegranate
(Punicagranatum) peel had many promoting activities
for health and healing properties for wounds [11],
besides most pomegranate fruit parts have antioxidant
activity [12]. Study the inhibitory effects of pomegranate
peel extract and Bay leaves extract on multidrug
resistant pathogenic bacteria isolated from urinary tract
infection patients was the goal of this study.

Methods:

1- Samples collection and Culture: Midstream urine
specimen were collected in sterile cups [13]. After
centrifugation at 3000 rpm /15 minutes, one drop of the
sediment was spread on a glass slide to detect the
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presence of significant pus cell in both male (3-5/HPF)
and female (=5/HPF)[1]. The samples were inoculated
on MacConkey agar and Blood agar , incubated at 37° C
/24 hours. The bacterial isolates were identified by usual
Gram staining and biochemical tests [13]. Culture results
were recorded depending on tpe standard criteria by the

presence of growth (210 CFU/ml) as significant
bacteriuria [14]. Different bacterial species were
isolated distributed between G+ re and G- re bacteria .

2- Preparation of Pomegranate fruit peels Exiracts:

Pomegranate fruits at the maturity stage were peeled,
washed so well and air dried [15]. Peels were powdered
, then separately mixed with 100 ml of each of Hot water
, Cold Water, Ethanol and Methanol. Each mixture was
fitered after one day leave in the dark, at room
temperatures. Sets of extracts were dried separately in a
oven (50 2C) to gain powder [15].

3- Preparation of Bay leaves Extracts: About 100g
ofdried powder Bay leaf were put in 100 ml of Hot water,
Cold water, Ethanol and Methanol, then left for one day
at room temperature.Theinfusions were filtered by filter
paper [16], thenleft to dry in glass petridishesat the oven

]
(50 C) to get the powder.

4-Antimicrobial susceptibility testing Antimicrobial
susceptibility patterns were done by Kirby-Bauer disc
diffusion method on Mueller-Hinton agar with
commercial antibiotic discs (Oxoid, UK) ,and results
were recorded for each bacterial isolate and compared
to criteria of The Clinical Laboratory Standard Institute
[17]. Susceptibility to ten antimicrobial agents
:Ceftazidime (30 pg), , Cephalothin (30 pg),
Chloramphenicol (30 pg), Oxacillin (1 pg) ,Amoxicillin/
Clavulanic acid (20/10 pg), Nitrofurantion (300 pg),
Azteronam (30 Hg), Trimethoprim-
Sulfamethoxazole(1.25/23.75 pg), Penicillin (10 U),
Cefixime (5 pg). Those organisms which showed
resistance to at least three or more antibiotics of
different structural classes were considered multidrug
resistant bacteria (18).

5- Determination of antibacterialactivity: A fresh grown

culture was serially diluted , to get(1.5 X1O7CFU/mI) of
bacterial cells , then 0.1 ml of it was spread onto the
surface of Mueller Hinton agar platesandleft to dry at
room temperature [19]. Wells weremadeinagar. Then
wells were filled by 50 pl of the crude extracts of both
Pomegranate peels and Bay leaves for each bacterial
isolate. Plateswereincubatedat37°C/ 24 h. Inhibition
zones in mm weremeasured.Theantibacterialactivity
was recorded as the diameter ofinhibition
zonesproducedbytheextractsagainsttestbacteria.

Results : Bacterial species were isolated from urine
samples distributed between G+ re and G - re bacteria
,then were more tested biochemically to be identified as
E.coli, Klebsiella , Proteus,Pseudomonas,

Staphylococcus , Streptococcus , Acinetobacter and
Enterococcus.  Antibiotic sensitivity test was done
against ten different antibiotics and results were shown
in Table (1) and Figure (1). The highest sensitivity was
for nitrofurantion , so it was the most effective antibiotic .
Bacteria were tested for their sensitivity to (Hot, Cold)
water extract, Ethanol extract, and Methanol extract of
pomegranate fruit peels and bay leaves .Table (2)
presents diameters of inhibition zones caused by the
different extracts towards tested bacteria. All extracts
from pomegranate fruit peels exhibited inhibitory activity
against all tested bacteria as shown in Figure (2), with
the lowest inhibition zones on methanol extracts , in
contrary of the rest of extracts (Hot , Cold water extract
and Ethanol extract) which shows higher inhibition
zones. On the other hand, there were no antibacterial
activity of any extract of Bay leaves on any of tested
bacteria.

Discussion: Nosocomial infection is among the most

huge problems dealing with it physicians and patients
[20]. Almost all pathogenic bacteria have the potential to
cause infection in hospitalized patients, but only limited
number of both G +re and G -re bacteria cause the
majority of nosocomial infections [21]. G-re bacteria
bacilli cause the frequent four types of nosocomial
infections(e.g. Pneumonia, Surgical Site Infections , UTI
, and Blood Stream Infections) [22]. Urine culture
importance for treatment of UTI came from the necessity
of isolation and identification of the bacteria which
cause UTI in male and female, Also the susceptibility
test of these bacteria is very critical to avoid the drug
resistant bacteria development [23], which is the
consequence of random widespread use of common
antibiotics in hospitals and cross- resistance among
different bacteria [1]. Al-Zoreky [24] reported that only
water-methanol extract of peels have marked inhibition
(1220 mm inhibition zones) against eleven
microorganisms, such as (Bacillus subtilis,
Staphylococcus aureus, Yersinia enterocolitica, Listeria
monocytogenes, Candida utilis,  Saccharomyces
cerevisiae, and Aspergillusniger ), and the water extract
was not active against microorganisms tested. Braga et
al [25] reported that the methanol extracts of A
granaturmwhole fruits were able to inhibit not only the
growth of S. aureusFRI 722 but also the production of
enterotoxins. Mele'ndez and Capriles [26] found that
methanol extract of pomegranate fruit was active against
E. coli, S. aureus, and B. subtilis with the diameter of
inhibition zone 12, 22, and 12 mm, respectively.

The activity of ethanol extracts of peels against S.
aureus, B. subtilis and E. coli (29-34 mm inhibition
zones) was close to [18] (10-40 mm inhibition zones),
but higher than that of [23] (13-17 mm inhibition zones).
This difference in activity may be explained by many
reasons such as e.g. extraction method difference,
susceptibility of bacterial strain and use different
procedures. The extract looks to be thermostable cause
the hot- water extract (by boiling water use) still had the
activity like the other extracts [23]. Peel contains huge
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amounts of polyphenols such as ellagic tannins, ellagic Bacterial isolates :Pseudomonas (ps), Klebsiella (kle),
acid, and gallic acid [27]. The phytochemical Staphylococcus (Staph), Enterococcus (Entero) and
components of alcoholic extract of pomegranate are Acinetobacter (Acin)

alkaloid, flavonoid, glycoside, phenol, and tannin [18]. Table (1) Inhibition zones ofantibiotics by cm.

The phenolic compounds in pomegranate juice are
punicalagin isomers, ellagic acid derivatives, and
anthocyanins [28].

Pomegranate peel extract was active and effective

against the growth of all tested bacteria due to the
presence of antimicrobial phenolic compounds, which in
turn could cause degradation of cell wall , damage of
cytoplasm membrane, disruption of membrane proteins
and interfere with membrane-integrated enzymes, which
in turn may lead to cell death [29].
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Figure (1) Antibiotic sensitivity test

Bacterial isolates : Pseudomonas (ps), Klebsiella (Kleb ,
K) Staphylococcus(Staph), Proteus (P). Antibiotics :
Ceftazidime (CAZ), , Cephalothin (KF), Chloramphenicol
(C), Oxacillin (OX) ,Amoxicillin/ Clavulanic acid (AMC),
Nitrofurantion (F), Azteronam (ATM), Trimethoprim-
Sulfamethoxazole (SXT) Pen|C|II|n (P), Cefixime (CFM)
2L
™

A:E.coli;
B:Klebsiella
C:Proteus
D:Pseudomonas ;
E:Staphylococcus
F:Streptococcus ;
G: Acinetobacter
H: Enterococcus
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Table (2) Inhibition zones of Pomegranate
Extracts by cm

Hot water
Cold water
Methanol

A:E.coli, B:Klebsiella ; C:Proteus
D:Pseudomonas ; E: Staphylococcus
F:Streptococcus ; G: Acinetobacter
H: Enterococcus
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