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Abstract

This study included the collection of 210 samples of Mid-stream urine samples of the patients who were
confirmed to be infected with UTI by conducting a general urine examination and the patients of AL-
Amriya General Hospital, Ramadi Teaching Hospital and Fallujah Teaching Hospital for the period between
2017 and January 2018. The results of the diagnosis showed a seven isolations of 17.5% of the total of
40 bacterial isolates. These isolations were diagnosed in aerobic conditions according to the microscopic
examination and Culture characteristics on blood agar base and MacConkey agar as well as the biochemical
tests, Diagnosis was confirmed using the modern diagnostic system VITEK2.

The synergistic activity of the natural substances used (sesame oil, olive oil, and royal Jelly) was studied
against Klebsiella isolates by interfering with some of the antibiotics by disk diffusion method (Gentamicin,
Amikacin, Ceftriaxone, Trimethoprim-Sulfamethoxazol, Nitrofurantoin, Amoxicillin/Clavulanic acid,
Ciprofloxacin), and the synergic efficacy of natural materials was studied by adding 10 ul of sterile
pasteurized natural substance directly to the antibiotic disk separately. The results showed increased efficacy
of some antibiotics, especially Ciprofloxacin, Ceftriaxone and Amoxicillin/Clavulanic acid. so it can be
concluded that sesame oil and royal Jelly have synergistic effectiveness in increasing the effectiveness of

some antibiotics against Klebsiella.
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Introduction

The genus Klebsiella spp belongs to the
enterobacteriaceae. This species includes several types:
K.pneumonia, which affects all sites of the human body,
especially the respiratory tract and urinary tract. The type
K.ozaenea, affects the nose, as well as the respiratory
tract and the urinary tract and blood and for the type
(K.rhinoscleromatis) it affects the nose, and (K.oxytoca)
It is similar to the first type in its ability to infect all sites
of the human body(".

These bacteria cause many diseases for both human
and animal such as pneumonia, urinary tract infection,
soft tissue inflammation, sepsis, meningitis, diarrhea .
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The development of bacterial resistance to
antibiotics, as well as the emergence of new strains
of the most important factors causing the disease, as
it constitutes a major concern for society and also for
public health ),

The study of plantextracts is importantto demonstrate
the mechanics of their work and effectiveness, as
well as their toxic effect. World Health Organization
(WHO) has approved the use of medicinal plants to
treat various diseases”. WHO has shown that 80% of
the world’s population (mostly developing countries)
still rely on conventional medicine for the treatment of
common diseases®.The most important components of
most vegetable oils are: Carvacrol, Eugenol, Linalool,
Thymol. These compounds have been shown to have
a wide spectrum of antimicrobial activity, some of
which inhibit the growth of bacteria and some is lethal
according to the concentration used. Sesame oil is one
of the most important oils used because it contains fatty



acids (saturated and unsaturated). Unsaturated fatty acids
reduce oxidation. In addition, oil contains flavonoids
(Sesamol, Sesamolin, Sesamin), which have anti-oxidant
properties,which contributes to keeping sesame oil in its
natural properties for a long time without oxidation, and
it also stimulates the work of vitamin E©

Research has shown that olive oil has an important
effectiveness as phenolic olive oil compounds have
antimicrobial properties, especially phenol compounds
(oleuropein, hydroxytyrosol, tyrosol), which have been
shown to have strong antimicrobial activity against
several bacterial strains responsible for intestinal
inflammation, respiratory tract infections and urinary
tract infections’"®. Antimicrobial activity against
foodborne pathogens such as Staphylococcus aureus
and Salmonella enteritidis has been demonstrated
in the laboratory when use high concentrations of
oleuropein®!® have been used. In addition, oleuropein
and hydroxytyrosial have antimicrobial effects against
pathogenic bacteria and viruses!'-1?),

On the other hand, some studies have shown
that royal jelly has an anti-bacterial effect higher than
the rest of bee products. The most sensitive organisms
recorded are S. aureus, followed by E. coli(!®.
Recently, royalisin, a powerful antimicrobial protein
in royal jelly, has demonstrated the selective growth
inhibition against gram-positive bacteria (Lactobacilus
helveticus, Clostridium, Corynebacterium, Leucnostoc,
Stafilococcus, Streptococcus), with effective
concentrations less than 1um{'*). Propolis and albumin
in royal jelly have a role in inhibiting bacterial growth.
Propolis also has a synergistic effect with antibiotics in
the treatment of infections and also reduces resistance of
antibacterial walls to bacterial cells().

Materials and Methods

Collection of samples

Urine samples collected according to
method'®), in special and sterile container, who have
been found to have UTI through primary examination,
which includes see of Pus cells and RBCs In the urine
under microscope , to confirm the infection of the urinary
tract, and then transferred directly to the laboratory
under refrigerated conditions for the purpose of culture
and diagnosis for the period between October 2017 to

January 2018.

were

Isolation and diagnosis of Klebsiella spp.
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Diagnosis by simple methods

Bacterial isolates were identified based on both
culture characterize, microscopic examination, and
biochemical tests, and based on what Goldman and
Lorence!”).

- Culture characteristic and microscopic examination

the shape of the colonies on the different culture
media , size, height, shape of edges, color, and ability
to ferment some of the sugars were observed and made
smears for gram stain and examined under a light
microscope to observe the shape and arrangement of
bacterial cells and also their response to the gram stain.

- Biochemical tests

These tests were conducted according to the way
they were('® and also!?.

Diagnosis in modern methods

The diagnosis was confirmed using the VITEK2
diagnostic kit was used to further confirm the diagnosis
of isolates for the species level®?).

Antibiotic sensitivity test

The efficacy of antibiotics (Gentamicin, Amikacin,
Ceftriaxone, Trimethoprim-Sulfamethoxazol,
Nitrofurantoin, Amoxicillin/Clavulanic acid,
Ciprofloxacin) was tested against bacteria by following
the disc diffusion method, depending on the method
@D then the bacteria were considered resistant if the
inhibition diameter reached as indicated by the indicator
In the standard specifications mentioned in (CLSI 2013).

Testing of Interference between Natural and
Antimicrobial Materials

The interference test between the antibiotics under
study with the natural substances (sesame oil, royal
Jelly and olive oil) was performed for bacterial isolates,
depending on the method ?", and then put 10ul of
sterile sesame oil in pasteurization, and then incubated
the dishes at a temperature of 37°C for a period of 18-
24 hours and the diameter of the inhibition zone of the
antibiotic with sesame oil was measured. and the same
treatment was repeated with olive oil as well as royal
jelly separately.

The Statistical analysis

The statistical analysis of the statistical package of
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social sciences-Version-22 (SPSS).

Results

The results showed the isolation and diagnosis of
Klebsiella spp. With a rate of (17.5%) of the number of
isolates by 7 isolates, which are Gram negative bacteria,
the Klebsiella spp. isolates were distinguished Which
was isolated by the fact that its colonies are large in size
and with mucosal shape due to they contain capsule,
They are pink on the MacConkey medium for their
ability to ferment the lactose sugar and are non-moving
bacteria, positive for the Urease and Catalase tests as
well as for the vogas- Proskauer, , And for the test of the
indol, methyl red and the oxidase, they are negative and
non produce hydrogen sulfide.

Klebsiella  isolates  showed  resistance to
(Ciprofloxacin, Trimethoprim-Sulfamethoxazole,
Amoxicillin / Clavulanic acid, Ceftriaxone) were 100%
and the resistance ratio of ( Gentamicin, Amikacin and
Nitrofurantion ) was 85.7% for each antibiotics.

The results of the statistical analysis showed
significant differences at the level of probability
(P<0.05). The results showed that the overlap of natural
substances (sesame oil, olive oil, royal Jelly) with the
antibiotics under study has a special role in increasing
the sensitivity of antibiotics.

The results of the interaction of the antibiotics
with the natural substances used showed significant
differences in all antibiotics discs. The results of the
Ciprofloxacin interaction showed significant differences,
especially the increase in synergy with the royal Jelly.
The rate of inhibitory diameter of the antibiotic disc was
increased after its synergy with the royal Jelly compared
to the standard of (4 mm) to 7.28 mm. Ciprofloxacin with
both sesame oil and olive oil was increased for inhibition
compared with the standard (5.14 mm and 4.85 mm)
respectively, From 6.14 mm to 9.1 4 mm) compared to
standard when synergistic with royal Jelly, as shown in
the table 1.

Table 1: interaction of the antibiotics with the natural substances

Synergistic antibiotic with natural substances Control o
P value . Antibiotics
Royal Jelly Olive oil Sesame oil (antibiotic only)
0.002* 7.28 4.85 5.14 4 Ciprofloxacin
0.029%* 12.14 13 12.57 12.57 Amikacin
0.043%* 9.14 8 6 6.14 Augmentin
Trimethoprim-
*
0.006 2 2.71 2.85 1.71 Sulfamethoxazole
0.006 11.42 14.42 13.57 13.42 Nitrofurantion
0.000* 5.85 4.57 3.14 3.71 Ceftriaxone
0.006* 10.28 10.57 10.42 10.28 Gentamicin

* Significant difference at a level below (0.05)

Theresultsshowedthatthereisasignificantdifference
in the sensitivity of the isolates to the antibiotics alone,
on the one hand, and the change of sensitivity in the use
of antibiotics with natural substances on the other, due
to the synergistic act between the natural substances and
antibiotic.

The results of this study agree with what he found®?),
which showed that the synergistic action affects the

resistant and sensitive bacteria. The synergistic effect
has a significant impact on the resistant and sensitive
species and in percentages that may vary depending
on the species. The synergy of natural substances
and antibiotics reduces antibiotic resistance and also
cooperates with antibiotics in the killing of bacteria 3
as confirmed in their study.
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The results of the present study are consistent with what is found ¥ in increasing the sensitivity of bacterial
isolates to antibiotics mixed with honey, indicating the synergistic action between them.

And the current study is consistent with®* what found sesame oil shows different therapeutic characters , which
indicates its antibacterial properties on Enterobacteriaceae .
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Sesame oil contains phenolic groups capable of binding or depositing water soluble proteins. This disrupts the
cell function and causes the cell to stop functioning by inhibiting enzymes, destroying the plasma membrane®®.

It can be said that the use of this extract will be a natural substance that provides the body with important
compounds as well as the inhibitory effect of pathogenic Klebsiella bacteria when used by patients and this was the
main purpose of using this extract against bacteria®?.

Our results are in concordance with those reported by?® and®®), who observed higher activity in olive oils .
The authors attributed this activity of olive oil to the phenolic compounds; the dialdehidic form of decarboxymethyl
oleuropein and ligstroside aglycons, hydroxytyrosol, and tyro-sol were the phenolic compounds.

Phenolic products consisting of polyphenol, flavonoids, and tannic acid have been reported to have satisfactory
antibacterial activity against food-borne pathogens®?).
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Khan®D has shown that many phytochemicals have
an inhibitory effect on a wide range of microorganisms
that have been used as drugs such as alkaloids, soapins,
flavonoids and polyphenols.

The mechanism of action of these compounds
is not clear, but there are studies indicating that these
compounds enter the cell and interfere with the process
of cellular metabolism, while other studies indicated
that phenols (Carvacrol and Eugenol), Disturb the
cell membrane and thus reach the effective site in the
Enzyme®?).

Fatty acids and monoglycerides found in olives
have been found to have a wide range of killer activity
of microbes against bacteria and yeasts3).

As indicated by®¥, who indicated in his results that
the inhibitory effect is most likely associated to lipid-
containing molecules present in ether soluble fraction
of royal jelly. The weaker antibacterial activity in ether-
non-soluble fraction of royal jelly may be attributed to
royalisin which is a portion of the ether-non-soluble
fraction of royal jelly®>).

Studies on raw royal jelly have shown that because
of its antimicrobial properties it can inhibit the growth
of several types of microbes, including MRSA. In
addition, the synergistic effect of mixing royal jelly with
other products, such as honey, significantly improves
antibacterial activity against dangerous pathogens such

as Staph. aureus,P. aeruginosa 3637,

Conclusions

Natural substances under study have a significant
effect on increasing the effectiveness of antibiotics
against Klebsiella spp. Royal jelly is most effective
in increasing the efficacy of antibiotics, especially the
antibiotic Ciprofloxacin.

Ethical Clearance: The Research Ethical
Committee at scientific research by ethical approval of
both MOH and MOHSER in Iraq

Conflict of Interest: Non

Funding: Self-funding

References

1-  Abbott SL. Klebsiella, Enterobacter, Citrobacter,
Serratia,Plesiomonas,andotherEnterobacteriaceae.
Manual of Clinical Microbiology Washington,USA.

10-

11-

12-

ASM Press. 2007; 9" Ed., pp. 698-711.

Pitout JD,Laupland KB. Extended-Spectrum
B-Lactamase-Producing Enterobacteriaceae. An
Emerging Puplic health Concern.The Lancet
infectious Diseases.2008;vol.8,No. 3,Pp. 159-166.

Podschun R,Ullmann U. Klebsiella Spp.As
Nosocomial Pathogenes, Toxonomy, Typing
Methods and Pathogenicity Factors. J. Clin.
Microbiology Rev. 2008;11(4) : 589-603.

Frey FM, Ryan M. Antimicrobial Activity
of Traditional Medicinal Plants wused by
Haudenosaunee Peoples of New York State. BMC
Complem Altern Med. 2010; 10:64.

Shukle R, Sharma SB, Puri D, Pabhu KM, Urthy
PS. Medicinal plants for treatment of diabetes
mellitus. Indian J.Clin. Biochem. 2000;15:196-
177.

Shagal MH, Kubmarawa D, Alim H. Preliminary
phytochemical investigation and antimicrobial
evaluation of roots, stem-bark and leaves extracts
of Diospyros mespiliformis. International Research
Journal of Biochemistry and Bioinformatics.
2012;2(1): 011-015.

Sankar D, Sambandam G,Rao R,Pugalendi KV.
Modulation of blood pressure, lipid profiles
and redox status in hypertensive patients taking
different edible oils. Clin Chim Acta. 2005;355:
97-104.

Battinelli L, Danielle C, Cristiani M, Bisignano G,
Saij A, Mazzanti G. In vitro antifungal and anti-
elastase activity of some aliphatic aldehydes from
Olea eurpaea L. fruit. Phytomedicine. 2006;13:558-
563.

Bergsson G, Arnfinnsson J, Steingrimsson O,
Thomar H. In vitro killing of Candida albicans by
fatty acids and monoglycerides. Antimicrob. Agents
Chemother. 2001;45:3209-3212.

Tassou CC, Nychas GJE. Inhibition of Salmonella
enteritidis by oleuropein in broth and in a model
food system. Letters Appl. Microbiol. 1995;20:120-
124.

Zanichelli D, Baker TA, Clifford MN, Adams MR.
Inhibition of Staphylococcus aureus by oleuropein
is mediated by hydrogen peroxide. J. Food Prot.
2005;68:1492-1496.

Bisignano G, Tomaino A, Lo Cascio R, Crifasi
G, Uccella N, Saija A. On the in-vitro activity
of oleuropein and hydroxytyrosol. J. Pharm



13-

15-

16-

18-

20-

21-

22-

23-

Pharmacol. 1999;51:971-974.

Lee-Huang S, Huang PL, Zhang D, Lee JW, Bao
J, Sun Y, Chang Y, Zhang J, Huang PL. Discovery
of small-molecule HIV-1 fusion and integrase
inhibitors oleuropein and hydroxytyrosol. Part
I. Integrase inhibition. Biochem. Biophys. Res.
Commun. 2007;354:872-878.

Abd-Alla MS, Mishref A, Ghazi IM. Antimicrobial
potency of royal jelly collected from queen cells
at different larvae ages. An- nals. Agric. Sci.,
1995;40(2), 597-608.

Boukraa L, Meslem A, Benhanifia M, Hammoudi
SM. Synergistic effect of starch and royal jelly
against Staphylococcus aureus and Escherichia
coli. J. Altern. Complement Med. 2009;15(7), 755-
757.

Ratcliffe NA, Mello CB, Garcia ES, Butt TM,
Azambuja P. Insect natural products and processes:
new treatments for human disease,
Biochemist. Molec. Biol. 2001;41, 747-769.

Cheesbrough M. District Laboratory Practice in
Tropical Countries. Second edition update (part 2),
Cambridge university press. India ;2012.

Goldman E, Lorrence HG. Practical Handbook
of Microbiology. Second edition. Printed in the
United States of America ;2009.

Macfaddin JF. Biochemical Test for Identification
of Medical Bacteria. 3" ed. Lawrence, M.C.
Lippincott, W. and Wilkins (ed). United States of
America ;2000.

Brooks GF, Carroll KC, Butel JS, Mores SA,
Mietzner TA. JawetzMelnich and Adelbergs
Medical Microbiology. 25" ed.thr McGraw-Hill
companies,United states of American ;2013.

Harvey RA, Comnelissen CN, Fisher BD.
Lippincott’s Illustrated Review Microbiology.
34 ed. Lippincott Williams and Wilkins Wolters
Kluwer business. USA ;2013.

Bauer AW, Kirby WM, Sherries JC, Turck M.
Antibiotic Susceptibility Tests by A Standarized
Single Disk Method. Am. J. Clin. Path. 1966;45:493-
496.

Braga LC, Leite AA, Xavier KG, Takahashi JA,
Bemquerer MP, Chartone-Souza E, Nascimento
AM. Synergic Interaction between Pomegranate
Extract and Antibiotics Against Staphylococcus
aureus. Can. J. Microbiol. 2005;51: 541 -547.

Insect

Medico-legal Update, July-September 2020, Vol.20, No. 3 1117
24- Abascal K, Yarnell E. Herbs and Drug Resistance.
Potential of Botanical In Drug - Resistant

25-

26-

28-

31-

32-

33-

34-

35-

Microbes. Alternative Complementary Therapies.
2002;1:237-241.

Collee J, Fraser AG, Marmian BP, Simmon
SA. Mackie and McCartney Practical Medical
Microbiology. 4th ed. Churchill and Livingstone,
New York ;1996.

Amna B, Laith M, Harith K. The synergistic effect
for sesame oil-ciprofloxacin on the sensitivity of
some Enterobacteriaceae species. Drug Invention
Today. 2019;11(12):3309-3312.

Cseke LJ, Kirakosyan A, Kaufman PB, Warber SL,
Duke JA, Brielmann HL. Natural products from
plants. 2", CRC Press, Boca Raton, FL ;2006.

Khan S, Kumar A, Adhikari JS, Rizvi MA.
Chaudhury NK. Protective effect of sesamol
against co y-ray-induced hematopoietic and
gastrointestinal injury in C57BL/6 male mice. Free
Radic Res. 2015;49:1344-61.

Laincer F, Laribi R, Tamendjari A, Arrar L,
Rovellini P, Venturini S. Olive oils from Algeria:
Phenolic compounds, antioxidant and antibacterial
activities. GRASAS Y ACEITES. 2014;65(1),
DOI: 10.3989/gya.035713

Medina E, De Castro A, Romero C, Brenes M.
Comparison of the concentrations of phenolic
compounds in olive oils and other plant oils:
correlation with antimicrobial activity. J. Agric.
Food Chem. 2006;54:4954-4961.

Khan AM, Qureshi RA, Gillani SA, Ullah F.
Antimicrobial activity of selected medicinal plants
of Margalla Hills, Islamabad, Pakistan. Journal of
Medicinal Plants Research. 2011;5(18):4665-4670.

Kalemba D, Kunicke A. Antibacterial and
antifungal Properties of Essential Oils. Current
Medicinal Chemistry. 2003;10:813-829.

Medina E, de Castro A, Romero C, Brenes M.
Comparison of the concentrations of phenolic
compounds in olive oils and other plant oils:
correlation with antimicrobial activity. J. Agric.
Food Chem. 2006;54:4954-4961.

Borges A, Ferreira C, Saavedra MJ, Simoes M.
Antibacterial activity and mode of action of ferulic
and gallic acids against pathogenic bacteria. Microb.
Drug Resist. 2013;19:256-265.

Eshraghi S, Seifollahi F. Antibacterial effects of
Royal Jelly on Different Strains of Bacteria. Iranian



1118 Medico-legal Update, July-September 2020, Vol.20, No. 3

J Publ Health, 2003;Vo0l.32,No.1:25-30. environ- mental conditions. Annals. Agric. Sci.
36- Attalla KM, Owayss AA, Mohanny KM. 2007;45(2):895-902.

Antibacterial activities of bee venom, propolis, 37- Boukraa L. Additive Activity of Royal Jelly and

and royal jelly produced by three honey bee, Honey against Pseudomonas aeruginosa. Altern.

Apismellifera L., hybrids reared in the same Med. Rev. 2008;13(4):330-333.





