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Abstract: One of the most significant species in the Lamiaceae family, thymus vulgaris is endemic to the
Mediterranean region and is used widely for both medicinal and culinary purposes. this study aims to evaluate
the use of natural antimicrobials as an alternative therapy because the long-term use of antibiotics in the
treatment of acne has resulted in the formation of resistance. It may be inferred that Thymus vulgaris (T.
vulgaris) extracts have the ability to suppress the test bacteria in the plan, indicating that they may be used as
antimicrobial agents against pathogenic bacteria.
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1. INTRODUCTION

One of the most prevalent inflammatory chronic skin conditions is acne vulgaris. Acne
affects around 85% of people at some point in their lives [1]. Patients with acne experience
severe morbidity and physical and psychological effects [2]. Having acne is defined by
mostly on the, face, arms, nick, back, and upper body, developing inflammatory and non-
inflammatory lesions [3]. The etiology of acne vulgaris is complex, involving multiple
contributing elements such as follicular hyperkeratosis, immunological inflammatory
responses, alterations in skin microbiota, and hormonally-induced excess sebum production
(seborrhea) [4].
Seborrhea and enhanced keratinization of the follicular epithelium provide an environment
that is conducive to Cutibacterium acnes (formerly known as Propionibacterium acnes)
expansion over Staphylococcus epidermidis and Staphylococcus aureus. These factors
interact with one another in this way. These microbes' metabolites cause inflammation in the
follicles and the area surrounding them, particularly when chemotactic chemicals are released
[5]. The majority of acne treatments involve using antibiotics like Clindamycin and
erythromycin [6]. However, these antibiotics have the potential to trigger the growth of
bacteria resistant to them as well as have negative side effects on the normal microbiota of
the skin. In an effort to combat the growth of antibiotic resistance, the potential effectiveness
of alternative natural antimicrobial agents in the treatment of acne has been studied. Plants
are living chemical factories that produce a vast variety of secondary metabolites. In fact,

these metabolites are the building blocks of many pharmaceutical products that are sold
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commercially and herbal treatments that are made from medicinal plants [7]. One of the most
significant species in the Lamiaceae family, thymus vulgaris is endemic to the Mediterranean
region and is used widely for both medicinal and culinary purposes [8]. Many people have
considered thyme to be antiseptic, antibacterial, astringent, anthelmintic, carminative,
disinfectant, therapeutic medicine, and tonic. When treating a variety of intestinal diseases
and infestations, including Candida albicans, gram-positive and gram-negative bacteria, as
well as fungus and yeasts, thyme is an invaluable remedy. Thymol, one of its active
ingredients, has the ability to combat both enterobacteria and cocci bacteria. Thyme may also
stimulate appetite and enhance liver function. Urinary tract, bronchial, and cartilaginous tube
infections will all be treated with it.
Thyme can be gargled to assist relieve inflammation and laryngitis. Enterobacteria and cocci
bacteria are susceptible to the active ingredient in thyme volatile oil, thymol. Thymus
vulgaris is applied to skin conditions, dermatitis, greasy skin, sciatica, acne, and insect bites
[9].

Aim of study

The purpose of this study was to evaluate the efficacy of thymus vulgaris extract in treating
acne vulgaris as well as its antibacterial qualities, which are widely utilized in the

Mediterranean region.

2. MATERIAL AND METHOD
Preparation of the herbal powder: The herbal plants (7Thymus vulgaris) were collected
from the local market of Baghdad.
Preparation of the extraction: 500 grams of herbal powder were mixed on a magnetic
stirrer for 12 hours with 1500 milliliters of either ethanol for an alcoholic extraction or water
for an aqueous extraction. The mixture was then filtered using Whatman filter paper No 1.
Supernante was gathered. The filtrates from the alcoholic extraction were then allowed to dry
at 55 °C. The alcoholic extract's herbal material was combined with 1.5 milliliters of DMSO,
and the mixture was filtered through a Millipore filter 0.22 microfilter before being stored as
stoke solution at 4C until needed. Meanwhile, the aqueous extraction was lyophilized to

create a powdered formulation [10].

Investigation of Secondary Metabolites
1. Tannin detection tests

To the extract, a few drops of 1% lead acetate solution were added. The formation of a white
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or gelatinous precipitate suggested the presence of tannins.

2. finding polysaccharides

One milliliter of the extract and two milliliters of the Benedict reagent were combined,
brought to a boil for five minutes, and then allowed to cool. Poly saccharides were present, as
shown by the red deposit.

3. Alkaloids are found using the Dragangroff test.

Approximately dissolved Bismuth sub-nitrate in 0.2 milliliters of HCL (solution A). 600 mg
of potassium iodide are present in 1 ml of distill water in solution B. Alkaloids can be
detected in the extract by adding the combined solution [A+B], which turns orange to brown.
4. Saponin detection

Shaking the extract solution well will be the next step in the detecting process. The extract's
top layer of foam will show that saponins are present.

S. identification of flavonoids

Alkaline reagent test: a brilliant yellow color indicates the presence of flavonoids when
sodium hydroxide solution is combined with a little amount of extract solution and left.

6. Polyphenolic compound detection

A brown deposition occurred when a few drops of a 3% ferric chloride solution were added
to the extract solution.

Isolation and identification of bacteria: four samples of bacteria were collected from
patients has acne vulgaris. All samples were cultured on blood and MacConkey agar, then
Gram stain, Urease test, Catalase test and other media like mannitol salt agar, nutrient agar
was done for further isolation and identification of pathogenic bacteria.

Antibiotic resistance: A common microbiological approach for assessing antibiotic
susceptibility is the Kirby-Bauer method, often known as the disk diffusion method. This
procedure involves covering agar plates with disks that have been impregnated with
antibiotics after they have been infected with a standardized bacterial solution. The zone of
inhibition that forms around the disks is then measured and compared to interpretative criteria
in order to determine the microorganism's sensitivity or resistance to the tested antimicrobial
medicines.

The antibacterial activity of the ethanol and aqueous herbal extracts:

Antibacterial activity was investigated using the Mueller-Hinton agar disc diffusion method
[11].

A sterile cork borer was used to create three wells on a Muller Hinton agar plate that had

previously been covered with bacterial culture.
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Three wells were used: one held alcoholic extract, one had aqueous extract, and the third held
simply DMSO as a control. After 24 hours of 37°C incubation, the diameter of the inhibitory
zones was measured on the plates.

Determination of minimal inhibitory concentration (MIC):

microplate method based-Resazurin

Establishing the Minimum Inhibitory Concentration (MIC) Using Sterile 96-well micro titer
plates, the MIC was ascertained in compliance with the Clinical and Laboratory Standards
Institute (CLSI) Guidelines [12].

1. Fill each microliter plate completely with 100 microliter of the broth medium.
2. Fill the first well with 100 microliters of extract at a concentration of mg/ml400.
3. Transfer 100 microliters from the first well of the container containing the prior additions
to the second well. Additionally, transfer 100 microliters from the second well to the third
well.  Finally, take 100 microliters from the last well, wasting it.
4. Adding 10 microns of activated bacteria to every well in the previous row, with the
exception of the final two (one containing only broth and extract, and the other containing
simply broth as a control), 24 hours after comparing it with McCafferland.
5. Keep the incubator in use for 18-24 hours

6. Making Resazurin dye at a 0.015% concentration
The findings will be displayed by adding 0.015g in 100 D.W., adding 20 Microtiterplate
Solution to every well without fail, and re-incubating the microtiter plate in the incubator for
two hours. A shift in hue from blue to red or purple was thought to indicate the presence of

bacteria [13].

3. RESULTS AND DISSECTION

Investigation of secondary metabolites

Research on the phytochemistry of thymus vulgaris have shown that their secondary
metabolites—such as lignin, coumarins, phenolic acids, flavonoids, and terpenoids—are
important therapeutic agents for gastrointestinal, circulatory, neurological, and other
conditions [14,15,16]. Furthermore, polyphenols and flavonoids exhibit superior
antibacterial, antioxidant, and anticancer properties [17,18]. In this study we found flavonoids
+ and polyphenols ++ in alcoholic and aqueous extracts shown below in table 1 and figure

1,2 These results are good for the use of thymus vulgaris extract as an antibacterial.
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Tablel: Investigation of secondary metabolites

Sample flavonoides | saponins | polyphenols | alkaloids | tannins | glycosides
Alcoholic + +++ ++ -ve ++ ++
thymus
vulgaris
Sample flavonoides | saponins | polyphenols | alkaloids | tannins | glycosides
Aqueous + _ve ++ + +++ ++
thymus
vulgaris

Figurel: alcoholic thymus extract figure2: aqueous thymus extract

Antibiotics sensitivity result

Five types of antibiotic were used to detect the sensitivity of some microbes isolated from
acne vulgaris such as Staph.epidermids and Staph. Aureus and the zone of inhibition ranged
between 9 mm tol8mm, this result mean most of isolates sensitive to antibiotics used except
sample 2 resistant to amikacin and ceftriaxone. While sample 1, 3 and 4 resistants to
doxycycline. In the current study, antibiotic susceptibility patterns showed that most of
isolates were resistant to doxycycline in acne group. The data show that since this antibiotic
was once used to treat acne, widespread antibiotic use can result in major issues with
antimicrobial resistance. [19] The severity of the acne, cost-effectiveness, benefit-risk ratios,
and the possibility of resistance development should all be considered when selecting an
antibiotic. [20] Acne treatment choices are far from perfect [21], therefore a logical therapy to
effectively treat this skin disease should result from our growing understanding of acne

pathophysiology.
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Table2: Antibiotics sensitivity result

Bacteria LEV AMK RA Do CRO
1 12mm 15mm 12mm - 14mm
2 14mm - 12mm 9mm -
3 17mm 13mm 10mm - 14mm
4 18mm 13mm 11mm - 13mm

Do: doxycycline, RA: rifampin, LEV: levofloxacin, AMK: amikacin, CRO: ceftriaxone,

Figure3: Antibiotics

sensitivity result

Antibacterial activity of thymus vulgaris extract

The antibacterial impact of alcoholic and aqueous thymus vulgaris extract was detected using
the same bacteria that were used to determine antibiotic sensitivity the results showed a
decrease in the isolate's growth rate as a result of the extract's action. , the observation of
antibacterial activity of the extract on pathogenic bacteria using agar well diffusion method
showed that the alcoholic extract has maximum zone of inhibition 18mm against sample 3,4
and has minimum zone of inhibition 14 mm against sample 2 while the aqueous extract has
maximum zone of inhibition]l9mm against sample 4 and has minimum zone of inhibition
12mm against sample 1, Studies on the phytochemistry of species of thyme have revealed
that their secondary metabolites such  polyphenols and flavonoids exhibit superior
antibacterial, antioxidant, and anticancer properties [17,18]. In this study we found flavonoids
+ and polyphenols ++ in alcoholic and aqueous extracts that explain why alcoholic and
aqueous extract has similar antibacterial effect on bacteria isolate from acne vulgaris.

Table 3: Effect of thymus vulgaris extract on bacteria

No. sample Control (DMSO) Alcoholic extract Aqueous extract
1 ZEero 15mm 13mm
2 ZEero 14mm 14mm
3 ZEero 18mm 17mm
4 ZEero 18mm 19mm
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Figured: Effect of thymus vulgaris extract on bacteria

Minimum Inhibitory Concentration (MIC) of thymus vulgaris Extract

The MIC of alcoholic and aqueous thymus vulgaris extract on tested bacteria it 50 mg/ml as
shown in figure5. Sandasi (2008) showed that the T. vulgaris extract exhibited inhibitory
activity against the planktonic forms of Candida albicans, Lactobacillus monocytogenes, and
Candida aeruginosa. Alcoholic extract had a greater inhibitory impact than aqueous extract.
This study shown that T. vulgaris extract, at the same dose in alcoholic and aqueous extract,
could suppress the development of bacterium isolates from acne vulgaris. It is known that T.
vulgaris has antibacterial activity and that extracts from it are efficient against pathogenic
microorganisms based on the results of this inquiry as well as earlier studies that have
examined different species of the plant. Therefore, additional study is necessary to identify
the active components in these extracts, refine them, and understand how they affect the
formation of biofilms in order to create a powerful antibacterial agent that kill harmful

microbes.
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Figure 5: Minimum Inhibitory Concentration (MIC) of thymus vulgaris Extract

4. CONCLUSION
Extracts of Thymus vulgaris (T. vulgaris) have the ability to suppress the test bacteria in the
plan, which suggests that they can be used as antimicrobial agents against pathogenic

bacteria.
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