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Abstract:

Skin infections caused by bacteria are widespread in many areas and cause
various clinical symptoms and manifestations such as abscesses, boils, etc. The
aim of the research was to study the effectiveness of the alcoholic extract of
Senna makki leaves in inhibiting the growth of bacteria that cause skin
infections (Staphylococcus aureus and Pseudomonas aeruginosa) after
studying the sensitivity and resistance of these bacteria to antibiotics
(Gentamicin, Vancomycin, Ciprofloxacin, Levofloxacin, Cotrimoxazole and
Imipenem). The research was conducted in private laboratories in the city of
Aleppo between March and June/2024 and bacterial isolates were obtained
from the Microbiology Research Laboratory at te Faculty of Science at the
University of Aleppo. The results of the study showed that the effectiveness of
the alcoholic extract of Senna makki leaves was superior to the effectiveness of
many of the studied antibiotics.
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l. Introduction

The emergence and rapid spread of Antimicrobial Resistance are driven by
multiple interconnected factors, including the misuse and overuse of antibiotics
in human medicine, veterinary practice, and agriculture, measures must be taken
to reduce the problem, such as controlling the use of antibiotics, developing
research to better understand the genetic mechanisms of resistance, and
continuing studies to develop new drugs, whether synthetic or natural. Current
predictions estimate that within 25 years, nearly all bacteria will be resistant to
most healthcare antibiotics, with antibiotic-resistant infections potentially causing
10 million deaths annually by 2050. The ultimate goal is to provide patients with
appropriate and effective antimicrobial drugs that are safer and stop the increasing
indiscriminate use of antibiotics (1,2,3,4).

The use of medicinal plants in combination with antibiotics has been increasing
in the past 20-25 years, and according to the World Health Organization (WHO),
65-80% of the world’s population relies on traditional medicines to meet their
primary care needs. It is one of the important alternative methods as plant
medicines cause fewer or no side effects when compared to synthetic antibiotics.
(5,6).

Skin Infections

The skin is a barrier that limits invasion and growth of pathogenic bacteria. The
cutaneous antimicrobial defense mechanisms include the mechanical rigidity of
the stratum corneum and its low moisture (7) content,, production of lysozyme,
acidity (pH 5), and defensins (8). Specically, most areas of skin are dry, creating
an unfavorable environment for bacterial replication. Dead keratinocytes slough
and physically remove colonizing bacteria. Skin is cooler than normal body
temperature and slightly acidic; most bacteria grow best at a neutral pH and at
37°C. If organisms can evade cutaneous host defenses, the next line of protection
involves the imunune system, or skinassociated lymphoid tissue (7).

. Resident Gram-positive bacteria, including Staphylococcus, Micrococcus,
Staphylococcus aureus, and Streptococcus pyogenes, are the skin pathogens. To
be pathogenic, bacteria must possess various virulence factors such as adhesion
to, growth on, and invasion of the host. Bacteria possess several virulence genes
that allow growth in these distinct niches. Skin infections caused by
Staphylococcus aureus and Streptococcus pyogenes include abscesses, boils, and
inflammation. Skin infections are characterized by erythema and cellulitis and
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vary in severity depending on the type and virulence of the causative bacteria and
patient-related factors such as age, sex, and others (9,10,11).

Furthermore, S. aureus and S. pyogenes produce toxins that can elicit a
superantigenic response, causing massive release of cytokines. But Gram-
negative bacteria such as Pseudomonas aeruginosa, Pasteurella multocida,
Capnocytophaga canimorsus, Bartonella sp., Klebsiella rhinoscleromatis, and
Vibrio vulni®cus are not typical resident skin microbes but can cause skin
infections (12, 13).

Senna makki Plant :

Senna makki is an evergreen shrub that grows throughout the year. It has
antimicrobial and anti-inflammatory properties. It is commercially cultivated in
Pakistan, India, Sudan and Egypt. It has been used in traditional Indian medicine
for its beneficial pharmacological effects. The present study aims to investigate
the efficacy of the plant leaf extract against the pathogens causing skin infections.
Understanding the scientific basis of the traditional application of the plant is
essential to optimize its benefits and minimize any potential risks as interest in
natural medicines increases. (14).

All parts of these plants have medicinal effects. The leaves, seeds, and fruits of
the Senna makki plant are all valuable. The pharmacological properties of Senna
makki include laxative, antipyretic, purgative, and diuretic effects (14). S.
alexandrina is a small shrub that grows to a height of about 2 feet and produces
the best and most desirable forms of medicine. The plant body consists of an erect,
smooth, pale green stem, and the branches are long and spreading, each with
leaves four or five inches long, lanceolate or oppositely ovate, and have a thick,
sticky and sweet flavor, with small yellow flowers. The pods generally contain
six seeds and are oblong in shape, about 2 inches long and 7/8 inch wide (14).

2. Materials and methods
2-1- Bacterial isolates :

Studied Bacteria causing skin infections were obtained from the Microbiology
Research Laboratory at the Faculty of Science, University of Aleppo , The identity
of the isolated bacteria was determined based on their morphological
characteristics and the results of the biochemical tests given in the Bergey
Identification Guide of 1994, and their sensitivity and resistance to standard
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antibiotics commonly used in treatment were studied using the disk diffusion
method on agar (15).

2-2-Sensitivity of the tested bacteria to antibiotics:

The sensitivity of the studied bacteria to antibiotics was tested by Agar diffusion
method, where it was grown on Mueller-Hinton Agar by brushing method,
starting from a bacterial suspension with a Macfarland turbidity amount of 0.5
and antibiotic tablets were placed on the surface of the cultured dishes in the air
incubator for 24 hours at 37°C. After the incubation period, the diameters of the
bacterial inhibition halos were measured with a graduated ruler according to the
Kirby-Bauer Method.

The diameters of the bacterial suppression halos were compared with the standard
diameters based on the Clinical and Laboratory Standards Institute to determine
whether the bacteria are resistant or sensitive to the studied antibiotics (15).

2-3-Preparation of plant extract:

The dried leaves were crushed very finely, and 50 g of plant powder was soaked
with about 250 ml of solvent (Ethanol) for 24 hours and three times in a row, in
1-liter opaque flasks, the extract was filtered and the solvent was evaporated each
time at a temperature less than 50 ° C and under pressure Diluted with rotary
evaporator to obtain dry extracts The percentage of each extract was calculated
by dividing the dry extract by the weight of the plant powder multiplied by 100
(16).

2-4-The antibacterial activity of bacteria :

A Dbacterial suspension was prepared for the studied microbial species
(Staphylococcus aureus, Pseudomonas aeruginosa) at a concentration of 0.5
McFarland (1.5 x 108 cfu /ml). Muller-Hinton solid medium was inoculated with
the studied bacteria. wells of 6 mm diameter were made in each plate and 100 pl
of extract was added. 10% in each one using sterile pipettes. Placing dishes in the
fridge for two hours in order for the extract to diffuse in the agar and then
incubating at a temperature of 37 ° C for a whole day. The second hole was a
Negative Control containing distilled water. The inhibition activity of the extracts
was then determined by measuring the diameter of the area of inhibition formed
around the pelvis in mm (15)

3-Results and Discussion :

3-1-Plant classification :

The scientific name : Senna alexandrina

Family: Fabaceae
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Genus : Senna
Common Name: Senna makkKi
Flower Colour: Yellow

3-2-Preparation of plant extract:

The percentage of the extracts ranged from dry weight 9.6% (4.8 g) This increase
can be explained by the high percentage of active substances in the plant.

3-3- Sensitivity of the tested bacteria to antibiotics:

The bacterial isolates belonged to two bacterial species: Staphylococcus aureus
and Pseudomonas aeruginosa. Pseudomonas aeruginosa was resistant to all
antibiotics studied: Gentamicin, , Ciprofloxacin, Levofloxacin, Cotrimoxazole
and Imipenem. While Staphylococcus aureus was resistant to gentamicin,
ciprofloxacin, levofloxacin and cotrimoxazole and sensitive to imipenem and

vancomycin Table 1.
Table 1. Resistance of tested bacteria

Antibiotic Pseudo_monas Staphylococcus
aeruginosa aureus

Gentamicin R R
Vancomycin / S
Ciprofloxacin R R
Levofloxacin R R
Cotrimoxazole R R
Imipenem R S

3-4-Test the antibacterial activity of bacteria:

The ethanolic extract outperformed all astudied antibiotics with respect to both
types of bacteria which were studied. The diameters of the inhibition zone were
34mm against Staphylococcus aureus and 18 mm against Pseudomonas
aeruginosa (17,18). The results of the current study are close to the study of
researcher Al-Ebrahemi et al., 2009, as the diameters of the inhibition halos of the
alcoholic extract of the leaves of the Senna makki plant ranged between 21 and
26 mm against Staphylococcus aureus bacteria and 14-17 mm against
Pseudomonas aeruginosa bacteria (19). This is due to the plant containing a wide
range of secondary metabolic compounds such as anthraquinones, flavonoids,
tannins and coumarins that affect microorganisms in particular, as the main action
of flavonoids towards bacteria and yeast is their ability to form a complex with
cellular and soluble proteins and combine with the cell wall of bacteria, affecting
the permeability of the bacterial wall and thus the death of bacteria (19) figer (1).
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(a) Antibacterial Activityagainst (b) Antibacterial Activityagainst
Staphylococcus aureus Pseudomonas aeruginosa

4- Conclusion:

Since Senna makki is one of the plants found in the flora of the Syrian Arab
Republic, we recommend conducting more studies on the antibacterial efficacy of
different parts of the plant, as it is a safe, commonly used and inexpensive plant.
We also recommend making it a part of the composition of the phenomenon of
antibacterial drugs in order to reduce the resistance of antibiotics, which has been
increasing in recent decades as a result of the random and incorrect use of common
antibiotics.
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