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ABSTRACT
Anise, scientifically known as Pimpinella anisum, is a one-year herbaceous flowering plant commanly pice,
flavoring agent, and scent. Anise seeds have been extensively employed in traditional medicinal recipegt the Arab

region, including Irag. This study aimed to demonstrate the inhibitory effect of alcoholic extiacts,0 inella anisum
against Candida albicans isolated from patients with gingivitis. A cross-sectional study was ted involving 120
samples from gingivitis patients aged 30 to 50 years, collected between September 20 N 024. Samples were
obtained using oral swabs from patients visiting a dental specialist center in Tikrit ci @ outpatient clinics, comprising
both genders. Bacterial isolates were identified based on microscopic and macroscopic Clltural characteristics, as well as

biochemical tests. Additionally, a VITEK 2 compact system was employed for sEecies—le el identification. The results

indicated that out of 120 samples, 80 tested positive for bacterial isolation while ested negative. Candida albicans was

isolated in 58.3% of the cases. The most common bacterial species causing j ere S. mutans (25%), followed by

Pseudomonas aeruginosa (13%), Staphylococcus aureus (12%), and bilis and Klebsiella pneumonia (8%). The
least common bacterial species isolated, accounting for 3%, mcluded cecus epidermidis, Acinetobacter lowffii, and
S. pneumoniae. In conclusion, Pimpinella anisum exhibits an ik |% against Candida albicans and may serve as
an alternative medicine in dentistry, potentially acting as an a entional therapy for oral candidiasis.
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INTRODUCTION ‘\d

For centuries, traditional medicinal herbs Were uSed for nutrition and healing, playing an vital function in
preserving human fitness and improving th [1-3]. Aromatic herbs, like anise seeds, have a rich history of
use in both traditional and modern g luding the pharmaceutical industry [4, 5]. Anise, scientifically

is native to the Mediterranean I g and Is grown mainly for its fruits and seeds [6]. According to reports, the
homeland of this species is Ir iazand Turkey [7]. Anise seeds are used as a migraine reliever and possess
carminative, aromatic, ant@ diuretic properties in traditional medicine. Additionally, anise has strong
antibacterial, antlfung dant, and antidiabetic characteristics [8].

re two conditions categorized under the broader term periodontal disease. This term
encompasses a va conditions that impact the supporting tissues of the teeth [9]. Typically, one of the first
indications of gingiVitis is bleeding gums, which is a common symptom of the disorder [10]. If left untreated,
gingivitis can progress to gingivitis, a condition characterized by deterioration of the attachment of the gums and
alveolar bone, eventually leading to tooth loss. Gingivitis can be treated with antibiotics [11]. In recent years,
there has been a growing fascination with infections caused by the opportunistic fungi Candida. The significance
of candidiasis has increased, partly due to the rise in HIV infections and the broader use of immunosuppressive
therapy. ldentifying the specific Candida strains responsible for infections is crucial, as different isolates of
Candida species vary significantly in their ability to cause disease and their susceptibility to antifungal drugs
[12]. The goal of this research was to study inhibitory effect of Pimpinella anisum against Candida albicans
isolated from patients with gingivitis
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MATERIAL AND METHODS

Fundamental Study Plant Samples

The Pimpinella anisum seeds were obtained from local markets. The seeds were washed with distilled water to
remove dust and microorganisms. They were then placed in a controlled environment at a temperature of 22-
26°C, with continuous stirring to ensure proper drying and prevent rotting. Once dry, the seeds were crushed,
milled, weighed, and stored in opaque glass containers. Each container was labeled with a piece of paper
indicating the name of the plant and the specific plant part, and then stored in the laboratory until the extraction
process was conducted.

Preparation of Alcoholic Extraction

The alcoholic extraction method described in the study involved mixing 100 g of plant powder with 500 ml of
80% ethyl alcohol, resulting in a weight-to-volume ratio of 5:1. The mixture was heated to a boiling temperature
of 100 °C, then removed from the heat source before adding the plant powder. It was subsequently placed in a
vibrating incubator at 37 °C for 24 hours. After incubation, the mixture was filtered through mufti yers of
medical gauze and transferred to glass dishes lined with thermal nylon to preserve the quantityof%. The

extract was then dried in an electric oven at 38 °C for three days, confirmed to be dry, and@@r bottles

with tight lids in the refrigerator at 4 °C until needed.
Specimens Collection

A cross-sectional study analyzed 120 samples from patients aged 30 to 50 giuitis¥between September
2023 and July 2024. The samples were collected using oral swabs from patients offagth genders attending a dental
specialist center and outpatient clinics in Tikrit city. Bacterial isolates were identifiedbased on their microscopic
and macroscopic cultural characteristics, as well as biochemical tests. To re species-level identification, the
VITKE2 compact system was utilized in addition to evaluating the hioc | characteristics of the isolates.
Samples were collected after a dental examination conducted in t i tal department.

Gingival Crevicular Fluid (GCF) Specimens Q

After removing the supragingival calculus with a sickl e, the dental pockets were prepared for collecting
gingival crevicular fluid (GCF). The teeth were isolated gotton rolls to prevent contamination from saliva
and blood. Following the scaling, pocket depth was ated using a periodontal probe. A sterile absorbent paper

point measuring 30-45 mm was then used to c& GCF sample. Two paper points were inserted into a
periodontal pocket with a depth of 3-8 mm leftiwplace for 30 seconds. After this duration, the paper points

were carefully removed with sterile twee d placed in a sterilized Eppendorf tube containing 5 ml of
thioglycolate broth. This broth ser a cing and transportation medium for anaerobic bacteria. The
bacteria were subsequently culture, agar and incubated in a 5% CQO2 environment at a temperature of

35-37°C for up to 48 hours.

Swap from Mouth

Please take a mouth s 0 isolate aerobic bacteria, using transport media (Amies) to keep it moist until it
reaches the collgge Ia%ory. The swab should be cultured aerobically on Blood Agar, MacConkey Agar,
Mannitol Salt Al abouraud Dextrose Agar (SDA). Incubate the cultures at 37°C for 24 to 48 hours.
Additionally, choc@late’agar should also be used for incubation.

Biofilms Formation Assay

To assess biofilm formation, we utilized pre-sterilized 96-well polystyrene microplates, following the modified
method outlined in (12). Yeast was introduced into a tube containing 2 ml of YPD broth (yeast peptone dextrose
broth) with 1% glucose using a loop, and the mixture was incubated at 37°C for 24 hours. After incubation, 200
pl of the resulting solution was transferred to each well of the microplate. The microplate was then sealed with
lids and incubated at 37°C for another 24 hours. Following this incubation, the medium in the wells was extracted
and rinsed twice with sterile phosphate buffer (PBS). The wells were then turned upside down to remove excess
liquid and allowed to dry. A crystal violet solution (0.1 g/100 ml) was added to each well for staining, and the
plates were incubated for 20 minutes. After incubation, the plates were rinsed twice with PBS, turned upside
down to dry, and left to air dry.Next, a 200 ul volume of an acetone:ethanol mixture (20:80 v/v) was added to



each well. After approximately 10 minutes, the absorbance results were measured at a wavelength of 450 nm
using an ELISA reader. The tests were conducted in triplicate, and the means were calculated. The optical density
(OD) of each strain was then compared with the average absorbance of the negative controls (ODnc), which
represented the mean without any inoculation. Biofilm formation was classified as follows: no biofilm production
(ODs = ODnc), poor biofilm production (ODnc < ODsP > 20Dnc), moderate biofilm production (ODnc < ODs
<40Dnc), and vigorous biofilm production (ODs > 40Dnc).

Congo Red Agar Assay

The medium was prepared using the method outlined by Freeman et al [13]. Brain-Heart infusion broth (37 g),
sucrose (50 mg), agar (15 mg), congo red (0.8 mg), and distilled water (900 ml). All components, except for
congo red, were dissolved in 900 ml of distilled water and sterilized by autoclaving at 121°C for 15 minutes.
After sterilization, the mixture was cooled to 55°C. Meanwhile, congo red was prepared separately by dissolving
0.8 g in 100 ml of distilled water and sterilizing it by autoclaving at 121°C for 15 minutes. This solution was then
added to the cooled medium before being dispensed into sterile Petri dishes.

Statistical Analysis °

Statistical analysis was conducted using either Pearson's chi-square test or Fisher's exact t g on the
characteristics of the contingency table and the qualitative variables involved. Results wer nted as mean +
standard deviation and percentages, with a p-value of less than 0.05 considered statisti%i icant.

RESULTS
The results are presented in Table 1 and Figure 1 for bacterial and fungal isolation®{he VITEK 2 compact system
was used to accurately diagnose all bacterial isolates. Out of 100 samples, 80 sample§’showed positive isolation

for bacteria and candida, while 40 samples showed negative bacterial is@latign. The most commonly isolated
species causing bacterial infections were S. mutans (25%), foMo eudomonas aeruginosa (13%),
Staphylococcus aureus (12%), Proteus mirabilis and Klebsiella p (8%). The least commonly isolated

bacterial species was Staph. epidermidis, Acinetobacter lowifij eumonia, each representing 3% of the
isolates. Additionally, 43.75% of the isolates were posi % a albicans.

Table 1 Number and percentage of bacterial species isolated frofmgingivitis

Bacterial isolates n %
Streptococcus mutants 7 33.75
Pseudomonase aeruginosa 20 25
Staphalococcus aureus 11 13.75
Proteuse mirabilis(12) % 15 18.75
Klebsiella pneumonia(35) \ 12 15
Staph. epidermis 6 7.5
Acinetobacter lowifii % 3 3.75
S. pneumonia 12 15
Candida albicans Q 35 43.75
p-value 0.02

In Table 2 and Fi nd 3, the results show that out of 35 Candida albicans samples, 19 (54.3%) displayed a strong

biofilm when tested tising’the MTP method. Conversely, 16 (45.7%) samples showed a strong biofilm when tested using the
CRA approach.

Table 2 Biofilm formation by Candida albicans

Number of isolation MTP CRA
Negative Moderate Strong Negative Moderate Strong
Candida albicans (35) 5(14.3%) 11(31.4%) 19(54.3%) 7(20%) 12(34.3%) 16(45.7%)

*MTP: microtiter plate
*CRA: Congo red agar



The results presented in Figure 1 and Figure 2 indicate that C. albicans exhibited the largest inhibitory zone diameter at a
concentration of 100%, with a diameter of 23. At concentrations of 75%, 50%, and 25%, the inhibitory zone diameters were
20.19, 18.32, and 10.32, respectively.
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Fig. 1 The inhibitory effect of Pimpinella anisum against C. albicans with different concentration ® %

Fig. 2 The inhibitory effect of alcoholicio of Pimpinella anisum against C. albicans

DISCUSSION

The research findings indic te@ percentage of Candida albicans was isolated from gingivitis patients,
and 75% were isolated fr@e oral cavity of patients with periodontitis [14]. Candida albicans can act as a
pathogenic microbe infpati with weakened immune systems, leading to the development of oral candidiasis
and dental carie is Mi€roorganism can cause each superficial and invasive infections, especially in people
with weakened immune’structures [15]. The transition of Candida spp. from an innocuous commensal organism
to a pathogenic one ¥§ attributed to its virulent characteristics. These include its capacity to adhere to host tissue,
invade, form biofilms, and secrete extracellular hydrolytic enzymes [16].

Studies show that for gingivitis, S.mutans is more common than other bacteria. According to references [17], the
most frequently encountered vector species was S. mutans (18%), followed by S. mitis (13%) and S. aureus (12%)
.Staphylococcus aureus, Klebsiella pneumonia, and Acinetobacter lowifii accounted for 3.57%, 10.72%, and
7.14% of the isolates, respectively [18]. This finding contradicts the results of (18), which showed that S. aureus
was the predominant bacteria. Oral streptococci species, such as S. mutans and Streptococcus mitis, significantly
impact the development of plaque above the gum line and dental cavities [19].

An alcoholic extraction of Pimpinella anisum has shown an inhibitory effect against Candida albicans at
concentrations of 100%, more than 75%, 50%, and 25%. Other studies suggest potent antifungal activity against
various microorganisms, including Candida albicans, with inhibition zones ranging from 10 to 26 mm, compared




to Clotrimazole using the agar diffusion method [20]. Basheer et al, mentioned that Pimpinella anisum contains
a significant amount of anethole, which is an effective antifungal substance [21]. The inhibitory efficiency of the
alcoholic extract of Pimpinella anisum on C. albicans yeast cells is due to the presence of multiple effective
compounds within Pimpinella anisum, such as p-coumaric acid, catechin, oleuropein, gallic acid, caffeic acid,
and others, which increase its effectiveness against various microorganisms [21]. Different mechanisms explain
the effectiveness of the alcoholic extract of Pimpinella anisum in inhibiting Candida albicans, consisting of its
potential to penetrate biofilms, exchange cell wall permeability, and adjust gene expression [22]. Pimpinella
anisum is likewise characterized by using its antifungal and anti-biofilm results. The alcoholic extract of
Pimpinella anisum has a greater inhibitory impact than the aqueous extract because of the natural compounds
that dissolve higher in alcohol than in water [23]. Additionally, anise seeds are rich in chemical compounds that
possess high-quality antioxidant, antibacterial, and antibiofilm properties [24]. These properties are due to the
high concentration of primary ingredients, which possess harmful mechanisms that impact the entire bacterial
cell. These mechanisms include disrupting cell walls, damaging membranes and proteins, and impairing the
proton transfer system [25].

Limitations of the Study *
One limitation of our study was the small sample size of the participants. Future resea;ch sh\ o include

a larger number of individuals for more comprehensive investigation.

CONCLUSION Q’
This study explores the use of easily accessible medicinal plants, including Pimping@fla anisum, in dentistry. These

plants can serve as alternative treatments and supplements to traditional therapies/particularly in developing
countries where economic resources and access to oral healthcare f c% are limited. The research was
conducted in a laboratory setting outside of a living organism. The% % n of contact between the extracts
and C. albicans in vivo is uncertain. Further research is recommen iSplate the potentially active compounds
of the plants.
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