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Abstract: The objective of this research was to examine the antimicrobial properties of a
honey sample against specific microbial isolates. Various concentrations (50% and 100%) of
the honey sample were evaluated for their antimicrobial effects on several medically
significant microorganisms, including Escherichia coli and Staphylococcus aureus. The
minimum inhibitory concentrations (MIC) of the honey sample were established for the
selected microorganisms through the diffusion method. The honey sample exhibited an
inhibitory effect in vitro at both 50% and 100% concentrations on the different
microorganisms studied. The findings indicate that honey possesses antimicrobial properties
similar to those of antibiotics, demonstrating sensitivity in certain organisms and offering a
potential alternative treatment against specific bacterial infections. Additionally, it has been
shown to exert antimicrobial activity against a wide range of bacteria, encompassing both
gram-positive and gram-negative strains.

Keywords: E. coli, Staphylococcus aureus, Honey, antibacterial activity of honey, Tobruk
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Introduction:

Gram-negative Escherichia coli is capable of surviving on a broad range of substrates. The
habitat of E. coli is determined by the nutrients that are available in the host species'
intestine. E. coli's primary niche is the gastrointestinal (Gl) tract of humans and many other
warm-blooded animals. Warm-blooded animal intestines and the environment (soil,
sediment, and water) are its two main habitats, and they differ greatly in terms of physical
conditions, nutrient availability, and range. E. Coli and its host develop a reciprocal
interaction.

Paraphrased Text: E. coli in the colon produces K and B complex vitamins and defends
the gastrointestinal tract against colonization by harmful microorganisms, while the host
provides an ecological habitat and nutrients. E. coli is the most prevalent type of facultative
anaerobes in the intestine, making up approximately 0.1% of the gut microbiome (Eckburg
PB, Bik EM., et al. 2005). Escherichia coli bacteria are a part of the normal flora in the
intestine, but certain strains can lead to various illnesses in humans if they emerge in diverse
environments of the human body, and some strains of Escherichia coli can exist. Within the
gastrointestinal tract, particularly the intestine, the pathogen, which exists external to the
intestine, is known as the group of Escherichia coli, the pathogen external to the intestine
(Korzeniewska E, Korzeniwska A., et al, 2013). One of its variations may exist in the
gastrointestinal tract, yet it does not result in any disease in the intestinal area (Nielsen, K.L.,
Dynesen, P., et al 2014). Escherichia coli is among the most significant agents of infections
(Bexiga, R. Koskinen, M.T., et al 2011), and the leading cause of loose stools in children
globally. Various distinct medical syndromes accompany infections with diarrhea-inducing
Escherichia coli strains, such as traveler's diarrhea (Escherichia coli enteritis), bloody colitis,
hemolytic uremic syndrome (Escherichia coli hemorrhagic enteritis), chronic diarrhea
(Escherichia coli enteritis), and watery diarrhea in infants (Escherichia coli enteritis) (Drasar
B S, Hill M J,1974). The clinical significance has grown due to the severe harm it inflicts in
healthcare settings (Bexiga, R; Koskinen, M.T., et al 2011), and because it possesses
numerous pathogenic factors that qualify it in injury incidents (Pena, I; Picazo, J.J., et al
2014).

As a Gram-positive bacterium with a diameter of 1 um, Staphylococcus aureus is the most
virulent and harmful staphylococci for humans. It belongs to the genus Staphylococcus.
Since S. aureus is one of the most prevalent bacteria that cause nosocomial infections, it is
very important in human pathology because of its aggressiveness and resistance to
conventional medications (Ouidri, 2018). According to Onyeagwara et al. (2014), S. aureus
IS a major contributor to deep-seated infections like osteomyelitis and endocarditis, as well
as superficial skin lesions like boils and furunculosis and acute infections like pneumonia
and UTls.

Bloodstream infections are frequently caused by S. aureus, which can have a 20%
mortality rate (Salas et al., 2017). According to David and Daum (2010), S. aureus is also a
major contributor to both hospital-associated (HA) and community-associated (CA)
bacterial infections in humans. It is linked to a variety of mild skin and soft tissue infections,
as well as potentially fatal conditions like sepsis, pneumonia, bacteremia, osteomyelitis,
endocarditis, and toxic shock syndrome. Because of its capacity to spread from patient to
patient, methicillin-resistant S. aureus (MRSA) is regarded as one of the most nosocomial
pathogens of major worldwide importance infections. It is also a growing source of
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community-acquired infections that result in significant morbidity and mortality (Behzad et
al., 2015).

phylococcus aureus can inhabit the human body as a component of the normal microbiota.
Approximately 30% of individuals carry S. aureus, predominantly in the anterior nares
(Akmatov et al., 2010). The anterior nares serve as a primary site for the colonization of this
bacterium, and the prevalence of skin carriage is influenced by nasal colonization (Ouidri,
2018). The association between nasal carriage of S. aureus and the occurrence of
Staphylococcal diseases was initially documented by Danbolt in 1931, who investigated
cases of furunculosis. The presence of methicillin-resistant Staphylococcus aureus (MRSA)
in the nasal passages has been recognized as a significant risk factor for surgical site
infections. When left untreated, MRSA can lead to mucopurulent crusting and discharge in
patients, adversely impacting postoperative recovery in those undergoing
Otorhinolaryngology procedures (Onyeagwara et al., 2014). Fleming uncovered penicillin in
the 1940s and initiated the period of antibiotics for treating infections (Klevens et al., 2007;
Klein et al., 2017). During that time, the infectious diseases caused by S. aureus were
effectively managed, but with the extensive use of penicillin in the 1950s, penicillin-
resistant S. aureus emerged in clinical settings (Rayner and Munckhof, 2005; Pichereau and
Rose, 2010). Penicillin-resistant S. aureus can generate penicillinase, which has the ability to
break down the penicillin b-lactam ring, resulting in resistance to penicillin. Subsequently,
researchers created a new penicillinase-resistant semisynthetic penicillin called methicillin,
which is immune to the hydrolysis of b-lactamase (Rayner and Munckhof, 2005; Khoshnood
et al., 2019). After its introduction to clinical use in 1959, methicillin successfully managed
the infection of penicillin-resistant S. aureus (Chambers and Deleo, 2009; Jokinen et al.,
2017).

However, a British scientist named Jevons reported isolating an MRSA strain in 1961, just
a few years after methicillin was used. This resistance was caused by a gene that encoded
the penicillin-binding protein 2a or 2’ (PBP2a or PBP2’) (mecA), which was incorporated
into the methicillin-sensitive S. aureus chromosomal element (SCCmec) (Schulte and
Munson, 2019). Furthermore, in many regions of the world, including Europe, the US,
North Africa, the Middle East, and East Asia, MRSA has quickly emerged as the most
common resistant infection found (Mediavilla et al., 2012; Lakhundi and Zhang, 2018).
MRSA is divided into two categories based on its initial source: community-acquired
MRSA (CAMRSA) and hospital-acquired MRSA (HA-MRSA) (Lindsay, 2013; Otto, 2013).
Hospital-acquired MRSA has increased to 50.4% in China (Shang et al., 2016).
Furthermore, according to the US Centers for Disease Control (CDC), the fatality rate from
MRSA infection has surpassed that of AIDS, Parkinson's disease, and homicide (Lessa et
al., 2012). Therefore, the study of S. aureus's molecular traits, which are now the subject of
international public health concerns, can aid in understanding the bacteria's prevalence,
tracking its evolution, identifying new molecular traits, and providing data for the
development of innovative anti-S. aureus medications.

Because it contains nutrients that are beneficial to the body, like carbohydrates, of which
fructose, glucose, and sucrose constitute 85% to 95% of the total, honey is a vital food item
for humans (White, 1993). Aside from trace amounts of other acids, proteins, vitamins,
enzymes, minerals, pollen, fungus remnants, algae, yeasts, and other solid components like
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wax, honey also contains water and a small percentage of formic acid (Alamanni et al.,
1992).

Van Ketel was the first to identify honey's antibacterial properties in 1892 (Dustmann,
1979). Honey comes from a variety of sources, and depending on where it comes from and
how it is processed, its antibacterial action varies significantly (Molan, 1992). Many cultures
have historically utilized honey as a medication (Quinn et al., 1994). The medical
community has rediscovered it, and it is becoming more widely accepted as an antibacterial
treatment for topical infections brought on by burns and wounds (Abuharfeil et al., 1999).
Honey has been shown in numerous investigations to have antibacterial properties
(Dustmann, 1979; Molan, 1992). According to recent reports, honey has the ability to limit
the growth of some harmful vegetative microorganisms (Chick and Shin, 2001) and kill
about 60 different types of bacteria, including gram-positive and gram-negative aerobes and
anaerobes (Molan, 1992). All of the common dermatophytes (Brady et al., 1997) and certain
yeasts and species of Aspergillus and Penicillium have also been shown to have an
antifungal effect (Quinn et al., 1994). A combination of low water activity and high osmotic
pressure gives honey its intrinsic antibacterial qualities. The low water activity of honey
inhibits the growth of most bacteria, as well as many yeasts and molds. When administered
topically to wounds, osmosis should suck water from the wound into the honey, reducing
bacterial development and drying the affected tissue.

Honeys are expected to maintain a water activity low enough to prevent the growth of the
majority of bacteria, even when diluted with water absorbed from wounds. With a pH of 3.2
to 4.5, honey has a mildly acidic pH. The oxidation of glucose to gluconic acid is catalyzed
by the enzyme glucose oxidase, which bees secrete. The low pH of honey alone inhibits
many pathogenic bacteria and may be enough to have an inhibitory effect, at least in topical
applications (Molan, 1995). The aim of this study was to investigate the antimicrobial
activity of honey sample against certain microbial isolate.

Materials and Methods:
Materials
1.1. Glassware:
1. Beakers
2. cylinder
3. Bunsen burner
4. flask
5. petri dishes

6. plastic loop
1.2. Equipment
1.Autoclave
2.Hot air oven
3.Incubator
4.Magnetic stirrer
5.Sensitive balance
6.micropiptte
1.3. Materials used:
1. Bees honey
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2. distilled water

1.4. culture media

1.nutrient agar

1.5. tested bacterial samples

Gram-positive bacteria (Staphylococcus aureus), and gram- negative bacteria (Escherichia
coli) were used as the tested organisms which included .(Source: Tobruk medical centre )
Test
First, sterilization: Aldalel Laboratory provided ready-to-use, sterile culture media. The
glassware, on the other hand, was cleaned with distilled water and then sterilized in a hot
oven set at 180 C. The work surface was sterilized with alcohol, and the job was done close
to the flame.

Second: natural honey (spring honey) was obtained from one of the bee farms in the city of
Tobruk. The research was conducted using two concentration of honey 50% and 100%
*100% concentration: uses undiluted honey.

*50% concentration: add 50ml of honey to a sterilized beaker and add 50ml of distilled
water to it mix until water and honey mix.

Thirdly, the zone of inhibition was determined by pipetting 0.5 ml of honey at 100% and
50% concentration into each 6-mm-diameter well of the bacterial culture media. For 18 to
24 hours, the plates were incubated at 37 °C. By measuring the diameters of zone inhibition
surrounding the crude extracts, the antibacterial activity was assessed. Millimeters were used
to measure the inhibition zones.

The assay was carried out using the broth microdilution method and the agar well diffusion
method to determine the inhibition zone.

Statistical analysis

MINITAB (Version 14) was used to analyze all of the data. To determine whether the data
were normal, the Anderson-Darling test was used. The findings were deemed significant at
a=0.05. T. The test was performed to identify which bacteria were most resistant to honey
and to find out how varying quantities of honey affected each bacterium.

Result and Discussion
The effect of the 100%6,50% concentration of honey:

The results of the study demonstrated that honey may prevent the growth of both of the
study's bacterial species. Additionally, it demonstrated that the impact of honey on the two
concentrations of E. coli bacteria (100%, 50%) did not differ significantly (T. test, t5 =1.12,
P=0.312). Moreover, average concentrations of 50% and 100% (18.75 and 14.50) are shown
in Figurel.

The results indicated that, similar to Staphylococcus aureus, there was no significant
difference in the impact of honey on the average concentrations of 50% and 100% (11.00,
16.25) and both concentrations (100%, 50%) (T. test, t5 = -1.62, P=0.167) (Fig 2).
Additionally, the findings indicate that the effects of the two bacterial species utilized in the
study were not significantly different at 50% honey concentration (T. test, t5 = 1.89,
P=0.117) and 100% honey concentration (T. test, t5 = -0.61, P=0.567).(Figures 3 and 4).
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Figure 1. Mean (£SE) the ability to discourage honey in 50 % and 100 %
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Figure 2. Mean (xSE) the ability to discourage honey in 50 % and 100 %
concentrations to prevent the growth of staphylococcus aureus bacteria.
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Figure (3). The inhibition area of staphylococcus aureus bacteria treated with (A: 50 %
concentration of honey , B : 100% concentration of honey ).
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(A) (B)
Figure (4). The inhibition area of E. coli bacteria treated with (A: 50 % concentration
of honey, B: 100% concentration of honey).

Since ancient times, people have been aware of honey's sanctity. The Holy Qur'an
mentions honey in Surat Al-Nahl (verses 68 and 69), and Allah Almighty describes it as a
healing substance for humans. For Muslims, honey is a valuable material that can treat a
variety of illnesses. According to our research, honey at 50% and 100% concentrations has a
strong inhibitory effect on the growth of the study's bacteria. Our findings agreed with those
of Bilal et al. and Willix et al. (1992), who discovered that honey suppressed the growth of
S. aureus, E. coli, and Pseudomonas sp.

(1998) discovered that honey had a respectable level of antimicrobial action against both
Gram-positive and Gram-negative bacteria, with P. aeruginosa and S. aureus showing
particularly strong activity. The study's findings on antimicrobial activity against S. aureus
are consistent with those of Molan (1992), who discovered that S. aureus is among the
bacterial species most vulnerable to honey's antibacterial properties. These could result from
the osmotic effect, the pH effect, and the organisms' susceptibility to hydrogen peroxide,
which is an "inhibin" component of honey (Postmes et al., 1993).

The study's findings suggest that one of the primary factors inhibiting the growth of
bacteria in high concentrations of honey is the sugar components inside it. The majority of
research worldwide has confirmed that the percentage of sugars in alfalfa, alfalfa, and
eucalyptus honey is 75%, 77%, and 76%, respectively, as reported in the previously cited
study. The other significant factor, which has been supported by numerous research, is that
natural honey contains antibacterial compounds that aid in preventing the proliferation of
bacteriophages (Kiprianovska et al., 1998).

Apart from the reasons stated above, honey's high acidity could be an additional factor. In
addition to the previously mentioned aspects, studies have demonstrated that honey's strong
acidity plays a part in preventing bacterial growth (Molane et al., 1988). The action of
enzymes secreted by bee workers on the nectar when it is transformed into mature honey,
such as Glucosoxidase enzyme, in addition to the action of other enzymes during the
ripening process, produces this high acidity in honey, which has a significant impact on
inhibiting the growth of bacteria (Ruiz-Argues and Rodriguz-Navarro, 1973).

The fact that honey comes from plants, like in the case of the honey sample, is another
reason that might be crucial in paving the way for further research. According to the
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findings, this study has a great capacity to stop bacterial growth since it has a number of
compounds, including phenols, which have antibacterial properties. Here, honey's high
potential to block the growth of bacteria and other pathogens may have come from its plant
source. According to (Mandal MD, Mandal S, 2011), the primary cause of the proliferation
of E. coli bacteria in honey at low concentrations is the honey's decreased acidity and low
sugar content.
Conclusion

The most common cause of diarrhea in children worldwide is Escherichia coli, a serious
bacteria linked to infections. Because of its virulence and resistance to common
medications, Staphylococcus aureus is a common pathogen that causes hospital-acquired
infections, making it a particularly significant bacterium for human health. The antibacterial
action of honey varies significantly depending on where it comes from and how it is
processed. Numerous cultures have historically utilized honey as a remedy. Both Gram-
positive and Gram-negative bacteria were susceptible to honey's reasonably strong
antibacterial action, with P. aeruginosa and S. aureus showing particularly strong activity.
Acknowledgements: We would like to thank everyone help in performing this work.
References:
Abuharfeil N, Al-Oran R, Abo-Dhehada M (1999). The effect of bee honey on the
proliferative activity of human B- and T-lymphocytes and the activity of phagocytosis. Food
Agric. Immunol. 11: 169-177.
Akmatov, M. K., Mehraj, J., Gatzemeier, A., Stro'mpl, J., Witte, W., Krause, G., Pessler, F.
(2010). Serial home-based self-collection of anterior nasal swabs to detect Staphylococcus
aureus carriage in arandomized population-based study in Germany. International Journal
of Infectious Disease , 25, 4-10.
Alamanni, M. C.; Juliano, C.; Floris. I. and Marras. P.M. (1992). Invetro anti-bacterial
activity and pollen spectrum of Sardination bitter honey. Rivista della Societa Italiana
discienza dell Alimenta Ziona. 21(4): 535-543.
Baos Mufioz, Elvira. (2016). Caracterizacion y seguimiento de la resistencia a linezolid en
staphylococcus epidermidis en la unidad de cuidados intensivos del Hospital Clinico San
Carlos tras la descripcion del primer brote de staphylococcus aureus linezolid resistente.
Behzad, M.N., Akhi, M.T., Alizadeh, M., Saleh, P., Jafarzadeh, S., Navi, Z.S., Bagheri,
M.M., Barband, S., Sadeghi, G., Asghari, B. (2015). Staphylococcus aureus: resistance
pattern and risk factors. Journal of Analytical Research in Clinical Medicine , 3 (1), 43-50.
Bexiga, R .; Koskinen, M.T.; Holopainen, J.; Carneiro, C.; Pereira, H.; Ellis, K.A. and
Vilela, C.L. ( 2011) . Diagnosis of intramammary infection in samples yielding negative
results or minor pathogens in conventional bacterial culturing. J. Dairy Res., 78:49-55.
Bilal AN, Molan PC, Sallal AK (1998). Antimicrobial activity of honey on selected
microorganisms: A preliminary study. Biomed. Res. (India). 9: 51-54.

Campbell NA, Reece JB. Biology(2002). San Francisco: Pearson Education Inc.

Chick HHS, Shin Z (2001). Ustunol, Growth and acid production by lactic acid bacteria and
bifidobacteria grown in skim milk containing honey., J. Food Sci. 66: 478-481.

David, M. Z., & Daum, R. S. (2010). Community-associated methicillin-resistant
Staphylococcus aureus. Clinical Microbiolgy Reviews , 23, 616-687.

BAYAN.J@su.edu.ly 212 LS duadal) Ol U



2025 g\ A aaldl sual) ISSN:2790-0614

Drasar B S, Hill M J (1974). Human intestinal flora. London, United Kingdom: Academic Press. pp.
36-43.

Dustmann JH (1979). Antibacterial effect of honey. Apiacta. 14(1): 7-11.

Eckburg PB, Bik EM, Bernstein CN, Purdom E, Dethlefsen L, Sargent M, et al(2005). Diversity of the
human

intestinal microbial flora. Science. 308(5728):1635-1638.

El-Sukhon SN, Abu-Harfeil N, Sallal AK (1994). Effects of honey on Bacterial Growth and
Spore Germination. J. Food Prot. 57(10): 918- 920.

Enger ED, Ross FC(2003). Concepts in Biology. 10th ed. New York, USA. Available

from: http://hyperphysics.phy-astr.gsu.edu/hbase/Biology/ecoli.html

Kiprioanoveska, H.; Ziberoski, J. and Naumovski. M. (1998). Microbiological status of the
honey Year book of the faculty of Agriculture. 43(1): 125-129.

Klein, E. Y., Mojica, N., Jiang, W., Cosgrove, S. E., Septimus, E., Morgan, D. J., et al.
(2017). Trends in methicillin-resistant Staphylococcus aureus hospitalizations in the United
States, 2010-2014. Clin. Infect. Dis. 65, 1921-1923. doi: 10.1093/cid/cix640.

Klevens, R. M., Morrison, M. A., Nadle, J., Petit, S., Gershman, K., Ray, S., et al. (2007).
Invasive methicillin-resistant Staphylococcus aureus infections in the United States. JAMA
298, 1763-1771. doi: 10.1001/jama.298.15.1763.

Korzeniewska , E.; Korzeniwska, A. and Harnisz, M.(2013). Antibiotic resistant

Escherichia coli in hospital and municipal sewage and their emission to the environment.
Ecotoxicol. Environ. Saf. 91:96-102.

Lakhundi, S., and Zhang, K. (2018). Methicillin-Resistant Staphylococcus aureus: molecular
characterization, evolution, and epidemiology. Clin. Microbiol. Rev. 31:e00020-18. doi:
10.1128/CMR.00020-18.

Lessa, F. C.,Mu, Y., Ray, S.M., Dumyati, G., Bulens, S., Gorwitz, R. J., et al. (2012).

Impact of USA300 methicillin-resistant Staphylococcus aureus on clinical outcomes of

patients with pneumonia or central line-associated bloodstream infections. Clin. Infect. Dis.
55, 232-241. doi: 10.1093/cid/cis408.

Lindsay, J. A. (2013). Hospital-associated MRSA and antibiotic resistance-what have we
learned from genomics? Int. J. Med. Microbiol. 303, 318-323.

Mandal MD, Mandal S. Honey: its medicinal property and antibacterial activity. Asian Pac J
Trop Biomed. 2011 Apr;1(2):154-60. doi: 10.1016/S2221-1691(11)60016-6. PMID:
23569748; PMCID: PMC3609166.

Mediavilla, J. R., Chen, L., Mathema, B., and Kreiswirth, B. N. (2012). Global
epidemiology of community-associated methicillin resistant Staphylococcus aureus (CA-
MRSA). Curr. Opin. Microbiol. 15, 588-595.

Molan P (1992). The antibacterial activity of honey 1. The nature of the antibacterial
activity. Bee World. 1: 5-28.

Molan PC (1995). The antibacterial properties of honey. Chem in NZ, pp 10 — 14.

Molan PC (2001). Why honey is effective as a medicine. 2. The scientific explanation of its
effects. Bee World 82(1): 22-40.

BAYAN.J@su.edu.ly 213 LS duadal) Ol U


http://hyperphysics.phy-astr.gsu.edu/hbase/Biology/ecoli.html

2025 g\ A aaldl sual) ISSN:2790-0614

Molane. P.C.; smith. I. M. and Reid. G. M. (1988). Acomporision of antibacterial activity of
some Newzealand honeys. J. Api. Res. 27(4): 252-256.

Nielsen, K.L., Dynesen, P.; Larsen, P. and Frimodt-Moller, N. (2014). Faecal Escherichia
coli from patients with Escherichia coli urinary tract infection (UTI) and other honey.
Pharm. Sci. 2: 1-3.

Otto, M. (2013). Community-associated MRSA: what makes them special? Int. J. Med.
Microbiol. 303:324-330. doi: 10.1016/j.ijmm.2013.02.007.

Ouidri, M. A. (2018). Screening of nasal carriage of methicillin-resistant Staphylococcus
aureus during admission of patients to Frantz Fanon Hospital. New Microbes and New
Infections , 23, 52—60.

Pena,l,; Picazo, J.J; Rodriguez-Avial, C.; Rodriguez-Avial, 1. (2014). Carbapenemase-
producing Enterobacteriaceae in a tertiary hospital in Madrid, Spain: high percentage of
colistin resistance amongVIM-1 -producing Klebsiella pneumoniae ST11 isolates. Int. J.
Antimicrob . Agents. 43(5):460 - 464.

Pichereau, S., and Rose, W. E. (2010). Invasive community-associated MRSA Postmes T,
Van den Bogaard AE, Hazen M (1993). Honey for wounds, ulcers and skin graft
preservation. Lancet. 341: 756-757.

Quinn PJ, Carter ME, Markey BK, Carter GR (1994). Enterobactereaceae. In Clinical
veterinary microbiology. Wolfe Publishing, an imprint of Mosby-Year Book Europe Ltd.
London. pp. 109-135.

Rao, Q., Weilong, S., Xiaomei, H., and Xiancai, R. (2015). "Staphylococcus aureus ST121:
a globally disseminated hypervirulent clone. Journal of Medical Microbiology ,64, 1462—
1473.

Rayner, C., and Munckhof, W. J. (2005). Antibiotics currently used in the treatment of
infections caused by Staphylococcus aureus. Intern. Med. J. 35(Suppl 2):S3-16. doi:
10.1111/j.1444-0903.2005.00976.x.

Ruiz- Argues. T. and Rodriguz — Navarro. A. (1973). Gluconic acid producing bacteria from
honey bees and ripening honey. J. Gen. Microbiol. 76:211-216.

Salas, D. E., Minejima, E., Joanna.W., Fang, C., Wang, J., Rosemary,S., Nieberg, P., Wong-
Beringer, A. (2017). Staphylococcus aureus bacteremia in patients not meeting sepsis
criteria:clinical features, host immune response and outcomes. Journal of Clinical Medicine
and Therapeutics , 2(4), 1-7.

Schulte, R. H., andMunson, E. (2019). Staphylococcus aureus resistance patterns in
wisconsin: 2018 surveillance of wisconsin organisms for trends in antimicrobial resistance
and epidemiology (SWOTARE) program report. Clin. Med. Res. 17, 72-81. doi:
10.3121/cmr.2019.1503.

Shang,W., Hu, Q., Yuan,W., Cheng, H., Yang, J., Hu, Z., et al. (2016). Comparative fitness
and determinants for the characteristic drug resistance of ST239-MRSAIII- t030 and ST239-
MRSA-111-t037 strains isolated in China. Microb. Drug. Resist. 22, 185-192. doi:
10.1089/mdr.2015.0226

BAYAN.J@su.edu.ly 214 LS duadal) Ol U



2025 g\ A aaldl sual) ISSN:2790-0614

Snowdon JA, Cliver DO (1996). Microorganisms in honey. International J. Food Microbiol.
31: 1-26.

White, J. W. (1993). Honey: In the hive and honey be Dadant and sons inc. Hamilton. U.S.A
869-925PP.
Willix DJ, Molan PC, Harfoot CG (1992). A comparision of the sensitivity of wound-

infecting species of bacteria to the antibacterial activity of Manuka honey and other honey.
J. Appl. Bacteriol. 73(5): 388-394.

BAYAN.J@su.edu.ly 215 LS duadal) Ol U



