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Abstract:

Background: The RapID ANA II panel was used to evaluate bacterial responses, and the minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) were established.

Aim: This study aimed to investigate the antibacterial effects of Metronidazole, Symphytum Officinale, and Panax
Ginseng on P. gingivalis

Materials and Methods: P. gingivalis strains, including strain ATCC 33277 and an isolate, were selected and
prepared. A variety of test compounds, including Metronidazole, Symphytum Officinale, and Panax Ginseng, were
procured and manufactured. A consistent technique was used to determine the MIC and MBC. We used the RapID
ANA 1I panel to assess bacterial responses. Additionally, a suitable software was used to conduct the statistical
analysis.

Results: The findings from the MIC and MBC tests showed notable variations and a noticeable impact of the
combination therapy (G+F and S+F) in comparison to the individual drugs alone. Lower MIC and MBC values were
seen when Panax Ginseng and Metronidazole (G+F) and Symphytum Officinale and Metronidazole (S+F) were
combined, demonstrating a synergistic effect (p < 0.01). Positive results were found for p-Nitrophenyl-B, D-
disaccharide (BLTS), o-Nitrophenyl-p, D-galactoside (ONPG), p-Nitrophenyl-n-acetyl-B, D glucosaminide (NAG), p-
Nitrophenylphosphate (PO4), Phenylalanine-B-naphthylamide (PAL), Pyrrolidonyl-B-naphthylamide (PYR), and
Tryptophane (IND) in the RapID ANA II panel, whereas negative results were obtained for Urea (URE), p-Nitrophenyl-
a, L-arabinoside (aARA), p-Nitrophenyl-a, D-glucoside (aGLU), p-Nitrophenyl-, D-glucoside (BGLU), p-Nitrophenyl-a,
D-galactoside (aGAL), p-Nitrophenyl-a, L-fucoside (aFUC), Proline-B-naphthylamide (PRO), and Serine-p-
naphthylamide (SER).

Conclusion: Our study shows that combination therapies using Panax Ginseng and Symphytum Officnale with
Metronidazole have increased antibacterial efficacy against P. gingivalis. These results point to the possibility of
these herbal remedies complementing conventional medicine. In this study, the RapID ANA II panel helped identify
and characterise P. gingivalis by offering useful insights into bacterial reactions. Nonetheless, it is necessary to
conduct more studies to examine the therapeutic uses of these alternative P. gingivalis infection treatments.

Keywords: Panax ginseng, Symphytum officinale, Metronidazole, P. gingivalis, Antibacterial activity, Minimum
inhibitory concentration, Minimum bactericidal concentration, Combination therapy, RapID ANA II panel.

© 2024 The Author(s). Published by Bentham Open.
This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, CrossMark
provided the original author and source are credited.

*Address correspondence to this author at the Department of Periodontics, College of Dentistry, University of Baghdad, Bab-Almoadham, Baghdad P.O. Box Re}(;zlvvizggaMnZ?Crg ﬂ %8%1

1417, Iraq; E-mail: salahbrahil@gmail.com Accepted: April 16, 2024

Cite as: Thrahim S, Al-Mizraqchi A. Comparison of the Antibacterial Activity of Panax Ginseng and Symphytum Officinale with Metronidazole against P. Published: May 07, 2024

gingivalis: An MIC and MBC Analysis. Open Dent J, 2024; 18: e18742106299402. http://dx.doi.org/10.2174/0118742106299402240425053257 @ ®

Send Orders for Reprints to
reprints@benthamscience.net


https://opendentistryjournal.com/
https://creativecommons.org/licenses/by/4.0/legalcode
mailto:salahbrahi1@gmail.com
http://dx.doi.org/10.2174/0118742106299402240425053257
http://crossmark.crossref.org/dialog/?doi=10.2174/0118742106299402240425053257&domain=pdf
https://creativecommons.org/licenses/by/4.0/
mailto:reprints@benthamscience.net
https://opendentistryjournal.com/
https://orcid.org/0009-0003-5842-5079

2 The Open Dentistry Journal, 2024, Vol. 18

1. INTRODUCTION

Periodontitis is a chronic, inflammatory condition that
affects the tissues around the teeth and usually develops
while the body fights an infection [1]. The severity of the
illness increases as the inflammation worsens [2]. Certain
factors may affect this inflammation, speeding up the
degeneration of the tissue [3, 4]. A biofilm is made up of
several Dbacterial cells clumped together on an
extracellular mucosa, which is made possible by the
bacteria's production of a matrix of lipids, proteins, and
polysaccharides.

When bacteria are exposed to severe environmental
factors, such as excessive food deficiency or abundance,
high osmotic pressure, low pH, oxidative stress,
antibiotics, and antimicrobial agents, they frequently form
biofilms [5]. The mainstay of treatment for bacterial
infections is antibiotics [6], but since biofilms protect
bacterial cells, medicines are less effective, leading to
persistent infections [7]. It is difficult to control bacterial
infections using conventional antibiotics because bacteria
within a biofilm can become approximately 1000 times
more resistant to them [8]. Therefore, it is imperative to
discover methods to prevent biofilm formation in order to
control these severe illnesses.

Quorum sensing (QS), a technique used by bacteria to
create biofilms, entails bacterial communication utilising
tiny, diffuse chemical signalling molecules known as
autoinducers (Ais). These signalling chemicals build up in
the environment as bacterial density rises. When their
concentration crosses a predetermined threshold, they
bind to receptor proteins and cause the expression of
genes involved in the creation of biofilms [9]. This cellular
communication can be broken down by QS inhibitors
(QSIs) and quorum quenching (QQ) enzymes, which
prevent the production of biofilms [10]. The use of QS-
inhibiting drugs is a promising tactic for reducing
bacterial infections because they can also increase
bacterial sensitivity to antibiotics [11].

The lipopolysaccharide (LPS) carried by the Gram-
negative bacterium Porphyromonas gingivalis (pg), which
is frequently detected in the oral plaque of periodontitis
patients and actively implicated in the progression of
gingivitis, is recognised by Toll-like receptors (TLRs) on
host cells [12, 13].

Many plants have antibacterial and anti-inflammatory
qualities, and herbal rinses are used in traditional
practises to maintain dental hygiene [12]. Scaling and root
lanning (SRP), a common periodontal therapy [14], has
been recommended as a supplement to a number of
medications, including locally administered antibiotics [15,
16]. A perennial plant of European and Asian origin but
now widespread in North America, the common comfrey
(Symphytum officinale L., Boraginaceae) is well known for
its anti-inflammatory effects and its capacity to speed up
the healing of bruises, sprains, and wounds when applied
topically [17]. Allantoin is a protein found in the roots and
leaves of this plant that aids in bone and wound healing
and cell proliferation [18, 19]. For ailments like colitis,
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rheumatoid arthritis, bronchitis, and gastric ulcers,
comfrey is also used as a herbal tea. It is also a good
source of protein and vitamin B12, two nutrients that are
unusual for plants [20]. In this investigation, the oral
pathogen P. gingivalis was tested for its antibacterial
properties and its ability to suppress quorum sensing.

The results of this study may help in the search for
new, all-natural antibacterial treatments and substances
that can fight different dental disorders, particularly those
that are active without altering the normal microflora of
the oral cavity.

2. MATERIALS AND METHODS

2.1. Selection and Preparation of P. gingivalis
Strains

Patients with periodontitis donated plaque samples.
Gracey-curette injection made it possible to collect
samples of subgingival plaque (Hu-Friedy, Chicago, USA).
A subgingival plaque was gathered when the curette
touched the bottom of the periodontal pocket without
causing any harm to the soft tissues. The plaque sample
was then submerged in sodium thioglycolate [12].

The process involved in obtaining the clinical isolates
was conducted following the approval of the Local Ethical
Committee (Ethical approval Reference number 382). All
participants provided informed consent, and the study was
performed in accordance with the Declaration of Helsinki.

2.2, P. gingivalis Strains were Carefully Selected for
the Study based on their Relevance to Periodontal
Diseases. The Following Steps were Undertaken

2.2.1. Identification and Selection of Suitable P.
gingivalis Strains from Authenticated Culture
Collections or Clinical Isolates

Twenty patients with periodontitis had their subgingival
plaques collected. The samples were disseminated on BHI-
blood Agar and then tested using P. gingivalis American
Type Culture Collection, a standard strain (ATCC 33277), in
sterilised screw-capped vials containing thioglycolate broth
as a reducing transit medium for anaerobic bacteria, with
0.2 mg/ml of additional vitamin K and 10% blood (Sigma-
Aldrich, St. Louis, MO). Each strain of the bacterium (ATCC
33277) and the patient's bacteria was cultivated for 48-72
hours at 37°C in an anaerobic chamber with 5% H2, 10%
C02, and 85% N2 [12].

2.2.2. Culturing and Maintenance of P. gingivalis
Strains in Appropriate Growth Media under
Anaerobic Conditions

In a brain-heart infusion medium with 10% blood and 0.2
mg/mL vitamin K, P. gingivalis was grown. (Sigma-Aldrich,
Saint Louis, Missouri). An anaerobic chamber with 5% H2,
10% CO2, and 85% N2 at 37°C allowed bacteria to flourish
for 48-72 hours [12].

For the two-fold serial dilution, ordinary saline was
utilised. The following culture media were chosen for each
microbial type and injected with them.
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With the aid of a sterile microbiological spreader,
0.1ml of the inoculum was extracted and applied to the
BHI agar plates. The plates were subjected to anaerobic
incubation for 48 hours at 37 degrees Celsius using a
gasPak delivered in an anaerobic jar.

2.2.3. Confirmation of P. gingivalis Identity Using
Standard Microbiological Techniques, such as Gram
Staining, Biochemical Tests, and Specific Molecular
Markers

Gram stain was used to examine the appearance of
isolated bacteria under a microscope. A glass slide was
filled with a black-pigmented colony of microorganisms,
mixed with a drop of DW, and allowed to dry before being
heated to fix bacteria on the microscope slide. The slide
was then washed with tap water before being stained with
crystal violet for 1 minute to colourize the peptidoglycan
cell and outer cell layers. After washing with tap water,
the slide was stained with iodine for 1 minute, which
produced significant crystal violet complexes in the outer
cell layers. The enormous complex of its gram-negative
bacteria was removed after decolorizing the slide with 95
percent ethanol for 20 seconds, and the slide was then
cleaned with tap water. The slide was then counterstained
for 40 seconds with safranine, washed with water, and
allowed to dry. The slides were inspected under a light
microscope to identify P. gingivalis after they had dried
completely.

2.3. RapID ANA II System

In this study, the RapID ANA II system was used to
evaluate the traits of the test organisms. Ten reaction
cavities make up the system, and three to ten of them can
accommodate two tests running simultaneously. The
system produced results for 18 tests. The findings of the
first and second tests, which assessed bifunctional tests
both before and after the reagent's inclusion, were
obtained, respectively. The bifunctional test cavities 3-9
that called for the RapID ANA II Reagent were identified

by the first test being carried out above the bar and the
second test being carried out below the bar. The RapID
Spot Indole Reagent had to be used for Bifunctional Test
10, which was indicated by a box drawn around it.

The label lid covering the reaction chamber of the
RapID ANA II panel was pulled off to start the testing
procedure. The lower right-hand tab of the panel was
pulled upward and to the left by firmly grasping it on the
workbench (Fig. 1). Using the interpretation advice given
in the table, cavities 1 (URE) through 10 (PO4) were read
and scored without the use of any chemicals. Using the
test code that was located above the bar, the test results
for the bifunctional tests were typed into the relevant
boxes on the report form.

In cavity 10, 2 drops of the RapID Spot Indole Reagent
were used to carry out the particular bifunctional assays
(IND). Additionally, cavities 3 (LGY) through 9 received 2
drops of the RapID ANA II Reagent (PYR). It was
necessary to wait at least 30 seconds, but no longer than 2
minutes, after applying these reagents in order for the
colour to develop. Following that, the samples were read
and scored on a scale of three to 10. Using the test codes
placed beneath the bar, the outcomes of the bifunctional
testing were typed into the respective fields on the report
form, as shown in Fig. (2).

The RapID ANA II system was employed in this study
to assess the characteristics of the test organisms. The
system consists of ten reaction cavities that generate 18
test results, with three to ten of these cavities capable of
accommodating two different tests simultaneously.
Bifunctional tests were evaluated twice, both before and
after the addition of the reagent, yielding the first and
second test results, respectively. The first test was
conducted above the bar, while the second test was
performed below the bar, indicating the bifunctional test
cavities 3-9 that required the RapID ANA II Reagent.
Bifunctional Test 10, on the other hand, necessitated the
use of the RapID Spot Indole Reagent, which was denoted
by a box drawn around it.

Biochemical Wells

Inoculating Trough
(Back of Tray)

450\

Fig. (1). Angle of inoculation.
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™
RapID ONE Report Form
Reference #, No. de référence, Referenz-Nr.
Dale, Dale, Dalum
Tech, Tech, Techn.
Source, Source, Quelle
Reagent/ Réaclif/ None, Aucun, Keine, R"’.Plovo"E Reagont/ | None / Aucun / RaplD
Rea Réaclif RaplD ONE/ Keine Spot Indole
genz
RaplD ONE Reagens
Positive Reactions Red or Bright Purple or Yellow Red | Violet, purple, red, or Yellow or very Browmn, black,
Réactions positives violet/ Rouge blue / Violacé Jaune Rouge | darkpink/Violet vioog, | light orange / Jaune or purple /
Positive Reaklionen ou violet/ brillant ou bleu / Gelb Rot | rouge ourose soutenu/|  ou orange trés Marron, noir ou
Rol oder Leuchtendes Purpur, Violelt, | clair/ Gelb oder sehr|  violacé / Braun,
Violett Puprpur oder Blau Rot oder Dunkeirosa helles Orange | Schwarz oder Purpur
Cavily #, No. cavilé /
1 2 3 4 5 6 7 8 9 10 | 11 12| 13 14 15 16 | 17 18 18
Kammer-Nr.
Test Code /
Code du test/ URE ADH | ODC| LDC | TET | LIP | KSF| SBL | GUR |ONPG| BGLU| BXYL| NAG | MAL | PRO | GGT | PR ADON NO 0]
Testcode
Value / Valeur / Wert 1 2 4 1 2 4 1 2 4 1 2 4 1 2 4 1 2
Result/ Résultat RN
Ergebnis %\\\‘\\ SN
Value Total
Total des valeurs
Gesamiwert

IDENTIFICATION / IDENTIFICATION /

IDENTIFIZERUNG

Microcode

REMEL Inc 800-255-6730 Printed in USA  04/12

Fig. (2). RapID ANA report form.

To begin the testing process, the label lid covering the
reaction cavities of the RapID ANA II panel was peeled off.
This was achieved by securely holding the panel on the
workbench and pulling the lower right-hand tab upward
and to the left. Without the addition of any chemicals,
cavities 1 (URE) through 10 (PO4) were read and scored
using the interpretation guidance provided in the table.
For the bifunctional tests, the test results were entered
into the appropriate boxes on the report form using the
test code located above the bar.

To conduct the specific bifunctional tests, 2 drops of
the RapID Spot Indole Reagent were added in cavity 10
(IND). Additionally, 2 drops of the RapID ANA II Reagent
were applied to cavities 3 (LGY) through 9 (PYR).
Following the application of these reagents, a waiting
period of at least 30 seconds, but no more than 2 minutes,
was allowed for color development. The samples were
then read and graded based on a scale of three to ten. The
results of the bifunctional testing were entered into the
corresponding boxes on the report form using the test
codes located beneath the bar.

2.4. MIC and MBC Determination

2.4.1. MIC and MBC Determination Protocol

A microbial inoculum was created by cultivating P.
gingivalis strains in the proper culture media. Until the
cultures reached the desired growth phase, they were
incubated under ideal conditions. The exact estimate of
inoculum density was made possible by the accurate
measurement of bacterial concentration using spectro-
photometry or colony-forming unit (CFU) counting.

By making successive dilutions of Metronidazole,
Symphytum Officinale, and Panax Ginseng, the MIC was
determined. Individual wells or tubes containing the P.
gingivalis inoculum received various dosages of the test
chemicals. The samples were then placed in an incubator
with the right conditions to promote bacterial growth. The
lowest dose of each test chemical that prevented
discernible bacterial growth was determined by visually
inspecting the plates or tubes after incubation. The MIC
value was regarded as being at this concentration (Fig. 3).
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+control

Fig. (3). Evaluation of MIC, 5 tubes containing 2-fold serial dilution of (S,G,F) which were inoculated with 100 pl of P. gingivalis

suspension, showed different growth of bacteria (turbidity).

Samples from the wells or tubes that showed no
observable bacterial growth at the MIC concentration
were subcultured onto solid agar plates for MBC
measurement. The development of live bacteria was then
permitted on these plates by incubation under the proper
circumstances. The lowest concentration of each test
chemical that caused no discernible bacterial growth on
the agar plates was noted as the MBC value after the
plates had been incubated.

To guarantee the accuracy and reproducibility of the
results, each experiment was carried out in three
duplicates. Each experiment used both positive and
negative controls to ensure that the assay was accurate.
Statistics were used to assess the significance of the
differences between the test substances and the data from
the MIC and MBC determination were recorded.

The antibacterial activity of Panax Ginseng,
Symphytum Officinale, and Metronidazole against P.
gingivalis was evaluated using the MIC and MBC
determination procedure. The outcomes of this procedure
gave vital insight into the optimum quantities of these
compounds needed to stop bacterial development and get
rid of the bacteria.

2.5. Statistical Analysis

All experiments were performed in triplicate, and the
data are expressed as mean = standard deviation.
Statistical analyses were performed wusing one-way
analysis of variance (ANOVA) followed by Tukey's multiple
comparison test. Statistical significance was set at P <
0.05.

3. RESULTS

3.1. RapID ANA II

Based on the results obtained from the RapID ANA II
panel, the following reactions and their corresponding
values were observed:

1. URE: The test reaction value was 1, indicating a
positive result.

2. BLTS: The test reaction value was 2, indicating a
positive result.

3. aARA: The test reaction value was 4, indicating a
negative result.

4. ONPG: The test reaction value was 1, indicating a
positive result.

5. aGLU: The test reaction value was 2, indicating a
negative result.
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6. BGLU: The test reaction value was 4, indicating a
negative result.

7. aGAL: The test reaction value was 1, indicating a
negative result.

8. aFUC: The test reaction value was 2, indicating a
negative result.

9. NAG: The test reaction value was 4, indicating a
positive result.

10. PO4: The test reaction value was 1, indicating a
positive result.

11. LGY: The test reaction value was 2, indicating a
positive result.

12. GLY: The test reaction value was 4, indicating a
positive result.

13. PRO: The test reaction value was 1, indicating a
negative result.

14. PAL: The test reaction value was 2, indicating a
positive result.

15. ARG: The test reaction value was 4, indicating a
positive result.

16. SER: The test reaction value was 1, indicating a
positive result.

17. PYR: The test reaction value was 2, indicating a
positive result.

18. IND: The test reaction value was 4, indicating a
positive result.

The test reactions URE and aARA both displayed a
value of 1, signifying an unsuccessful outcome. A value of
2 was seen for the test reactions BLTS, ONPG, aGLU,
aGAL, and aFUC, signifying a successful outcome. A value
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of 4 was also produced by the test responses BGLU, NAG,
PO4, LGY, GLY, ARG, SER, PYR, and IND, indicating a
significantly favourable outcome as shown in Table 1.

The outcomes list the reactions that were noticed
together with the accompanying RapID ANA II panel
values. These findings aid the identification and
characterization of the examined microorganisms, which
offer useful information on the precise reactions and their
results, as shown in Figs. (4-6).

3.2. MIC and MBC Determination

The MIC results provide the lowest concentration of
each test agent required to suppress audible bacterial
growth. The MBC values are the test substance
concentrations that are least likely to result in observable
bacterial growth on agar plates. In comparison to the
individual components (G, S, and F) alone, the results from
strain ATCC33277 and bacteria collected from patients
demonstrate considerable variance and a distinct
influence of the combinations (G+F and S+F).

The Minimum Inhibitory Concentration (MIC) and
Minimum Bactericidal Concentration (MBC) of Panax
ginseng (G), Symphytum Officinale (S), and Metronidazole
(F) against those strains were determined using a strain of
P. gingivalis (ATCC33277) and bacteria isolated from
patients. Table 3 displays the results for bacteria taken
from patients, while Table 2 lists the results for strain
ATCC33277.

Table 2 shows the mean values of the MIC and MBC
against P. gingivalis strain ATCC33277 for Panax Ginseng
(G), Panax Ginseng with Metronidazole (G+F), Symphytum
Officinale (S), Symphytum Officinale with Metronidazole
(S+F), and Metronidazole (F).

Table 1. RapID ANA II panel test reaction of the values and results.

Test Reaction Value Results
URE 1 0
BLTS 2 2
aARA 4 0
ONPG 1 2
aGLU 2 0
BGLU 4 0
aGAL 1 0
aFUC 2 0
NAG 4 99
PO4 1 10
LGY 2 96
GLY 4 19
PRO 1 0
PAL 2 5
ARG 4 93
SER 1 27
PYR 2 27
IND 4 99
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Fig. (4). Comparison between values and results of RapID ANA II panel.
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Fig. (5). Differences and the average of the data extracted from the RapID ANA II panel.
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Fig. (6). ROC curve.

Table 2. MIC and MBC against P. gingivalis (strain ATCC33277).

Strain G G+F S S+F F
MIC 250mg/ml 1/4MIC G + 1/4MIC F 82.5mg/ml 1/4MIC S + 1/4MIC F 125mg/ml
Table 3. MIC and MBC against P. gingivalis (bacterial isolated from patients).
Patient G G+F S S+F F
MIC 250mg/ml 1/4MIC G + 1/AMIC F 82.5mg/ml 1/AMIC S + 1/4AMIC F 250mg/ml

Table 3 presents the mean values of the MIC and MBC
against P. gingivalis isolated from patients with Panax
Ginseng (G), Panax Ginseng with Metronidazole (G+F),
Symphytum Officinale (S), Symphytum Officinale with
Metronidazole (S+F), and Metronidazole (F).

The results show the average inhibition zone diameter
(mm) for P. gingivalis strain ATCC 33277 and the isolate at
various doses of Symphytum Officinale (S). As the
concentration of Symphytum Officinale dropped, the strain
ATCC 33277 displayed shrinking inhibitory zone
diameters. When Symphytum Officinale was present in
lesser concentrations, the isolate similarly displayed
similar tendencies, with shrinking inhibitory zone widths.
When the significance level was set to P <0.01, the
statistical analysis, as shown by the X2 and P-value,
revealed highly significant differences (H.S.).

4. DISCUSSION

In this study, we examined the effectiveness of
Metronidazole, Symphytum Officinale, and Panax Ginseng
as antibacterial agents against P. gingivalis [21]. The
findings of the MIC and MBC analysis and the RapID ANA
IT panel testing provide important information about how
effective these compounds are against P. gingivalis [22].

The results of the MIC and MBC tests showed that the
combinations (G+F and S+F) had distinct effects and
substantial differences from the individual compounds (G,
S, and F) alone. Lower MIC and MBC values were seen in
the Panax Ginseng and Metronidazole (G+F) and
Symphytum  Officinale and Metronidazole (S+F)
combinations compared to the individual drugs alone,
demonstrating a synergistic effect [23]. These results
imply that combination treatment may increase the
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antibacterial activity against P. gingivalis and may boost
therapeutic results.

Thefindings of the RapID ANA II panel shed light on
the particular test reactions and their results [23]. Certain
enzymes or metabolic processes are necessary for the
positive reactions of BLTS, ONPG, NAG, PO4, PAL, PYR,
and IND [24]. The negative responses seen for URE, aARA,
aGLU, BGLU, aGAL, aFUC, PRO, and SER suggest the
absence of related enzymes or metabolic processes. These
findings can help with the identification and
characterization of the examined microorganisms because
they are consistent with the expectations of the RapID
ANA II panel for the reactions [25]. Additionally, the
results of Symphytum Officinale for inhibitory zone
diameter against ATCC 33277 and isolated strains of P.
gingivalis showed a concentration-dependent effect [26].

The mean inhibitory zone diameter decreased along
with the reduction in Symphytum Officinale concentration
[12, 27]. This shows that Symphytum Officinale may have
better antibacterial activity against P. gingivalis at higher
doses. However, more research is required to find the
ideal concentration for effectively inhibiting P. gingivalis
growth [28]. Overall, the findings of this study
demonstrate the potential antibacterial efficacy of
Metronidazole, Symphytum Officinale, and Panax Ginseng
against P. gingivalis.

In comparison to single drugs, combination therapy
(G+F and S+F) showed increased effectiveness. The
RapID ANA 1II panel also offered helpful data for the
characterisation and identification of the tested
microorganisms [29]. These findings aid in the creation of
alternative P. gingivalis infection treatments, particularly
in situations where traditional antibiotics may not be
successful [30].

CONCLUSION

The findings of this study highlight the potential
antibacterial effects of Panax ginseng and Symphytum
officinale in conjunction with metronidazole against P.
gingivalis. According to the results of the MIC and MBC
analysis, the combination therapies (G+F and S+F)
display synergistic effects and have lower MIC and MBC
values than the individual drugs alone. This suggests that
the ability of Metronidazole to treat P. gingivalis infections
may be improved by the combination of Panax ginseng and
Symphytum Officinale.

LIST OF ABBREVIATIONS

MIC = Minimum Inhibitory Concentration

MBC = Minimum Bactericidal Concentration

CFU = Colony-forming Unit

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

The study involving clinical isolates was conducted
following the approval of the Local Ethical Committee
(Reference number 382), the College of Dentistry at the
University of Baghdad granted the authorization for the

protocol of 12 of 15 studies.

HUMAN AND ANIMAL RIGHTS

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of institutional and/or research committee and with the
1975 Declaration of Helsinki, as revised in 2013.

CONSENT FOR PUBLICATION
Informed consent was obtained from all participants.

STANDARDS OF REPORTING
STROBE guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS

Upon a reasonable request, the data created and
examined during the current study can be made available.

FUNDING

This research was funded by the University of Iraqi
Ministry of Higher Education and Scientific Research
(Grant No. [Protocol-3]).

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS

The authors would like to express their appreciation
for the assistance and resources provided by the
Department of Periodontics at the Baghdad College of
Dentistry.

REFERENCES

[1] Adler I, Muifio A, Aguas S, et al. Helicobacter pylori and oral
pathology: Relationship with the gastric infection. World J
Gastroenterol 2014; 20(29): 9922-35.
http://dx.doi.org/10.3748/wjg.v20.i29.9922 PMID: 25110422

[2] Bazaz MR, Rahman Z, Qadir I, Pasam T, Dandekar MP.
Importance of gut microbiome-based therapeutics in cancer
treatment.Targeted Cancer Therapy in Biomedical Engineering.
Springer 2023; pp. 831-85.
http://dx.doi.org/10.1007/978-981-19-9786-0_24

[3] Al-kubaisi MW, Al-ghurabi BH, Alkubaisy W. Anti-inflammatory e
ffects of manuka honey on salivary cytokines (clinical study). J
Baghdad Coll Dent 2022; 3(1): 10-9.

[4] Ibraheem LM, Ahmmad BZ, Dhafer AM, Dhafer JM. Effect of
diabetes mellitus on periodontal health status, salivary flow rate
and salivary pH in patients with chronic periodontitis. ] Baghd
Coll Dentistr 2020; 32(2): 12-6.
http://dx.doi.org/10.26477/jbcd.v32i2.2888

[5] Cha JD, Jeong MR, Choi KM, Park JH, Cha SM, Lee KY.
Synergistic effect between cryptotanshinone and antibiotics in
oral pathogenic bacteria. Adv Biosci Biotechnol 2013; 4: 283-94.
http://dx.doi.org/10.4236/abb.2013.42A039

[6] Alwan AM, Rokaya D, Kathayat G, Afshari JT. Onco-immunity and
therapeutic application of amygdalin: A review. J Oral Biol
Craniofac Res 2022; 13(2): 155-63.

PMID: 36618007

[7] Cha SM, Han SB, Lee YS, Cha JD. Synergistic effect of the ethanol
extract of Alismatis rhizoma against oral pathogens. J Oral Bio
2015; 2(7)

[8] Duan L, Dou LL, Guo L, Li P, Liu EH. Comprehensive evaluation of
deep eutectic solvents in extraction of bioactive natural products.


http://dx.doi.org/10.3748/wjg.v20.i29.9922
http://www.ncbi.nlm.nih.gov/pubmed/25110422
http://dx.doi.org/10.1007/978-981-19-9786-0_24
http://dx.doi.org/10.26477/jbcd.v32i2.2888
http://dx.doi.org/10.4236/abb.2013.42A039
http://www.ncbi.nlm.nih.gov/pubmed/36618007

10 The Open Dentistry Journal, 2024, Vol. 18

‘©
L

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

ACS Sustain Chem& Eng 2016; 4(4): 2405-11.
http://dx.doi.org/10.1021/acssuschemeng.6b00091

Chong ET. Boesenbergia rotunda: From ethnomedicine to drug
discovery. Evid Based Complement Alternat Med 2012; 2012:
473637.

Ermolenko E, Koroleva I, Suvorov A. Microbial therapy with
indigenous bacteria: From idea to clinical evidence.Microbiome in
3P Medicine Strategies. Boyko N, Golubnitschaja O. Cham:
Springer 2023.

http://dx.doi.org/10.1007/978-3-031-19564-8 9

Montoya GIA, Cenddn TS, Gallegos AS, Cruz RQ. Lactoferrin a
multiple bioactive protein: An overview. Biochim Biophys Acta,
Gen Subj 2012; 1820(3): 226-36.
http://dx.doi.org/10.1016/j.bbagen.2011.06.018 PMID: 21726601
Ibrahim SM, Mizraqchi AAS, Haider J. Metronidazole potentiation
by panax ginseng and Symphytum officinale: A new strategy for P.
gingivalis infection con-trol. Antibiotics 2023; 12(8): 1288.
http://dx.doi.org/10.3390/antibiotics12081288

Huang CC, Lai T, Huang RY, Su KW, Lai SR, Lan A. Effect of an
herbal preparation fermented by Lactobacillus reuteri LR107 in
preventing periodontal inflammation in an experimental gingivitis
model. Asian ] Complement Altern Med 2014; 2: 12-8.

Alwan AM, Afshari JT. In vivo growth inhibition of human
caucasian prostate adenocarcinoma in nude mice induced by
amygdalin with metabolic enzyme combinations. Biomed Res Int.
2022; 2022: p. : 4767621.

Journal BS. The genetic inhibition of some pathogenic bacterial
isolates related to Enterobacteriaceae by using Different leaves
extracts of Cider (Nabag) Zizyphus spina-christa. Baghd Sci J
2012; 9(1): 93-103.

http://dx.doi.org/10.21123/bsj.9.1.93-103

Mahde S, Kathem SH. Anti-inflammatory effect of L-carvone on
lipopolysaccharide-induced acute lung injury. Iraqi J Pharm Sci
2023; 32: 125-32.

http://dx.doi.org/10.31351/vol32iss1pp125-132

Kim TH, Kim SC, Jung WK. Therapeutic effect of marine bioactive
substances against periodontitis based on in vitro,in vivo, and
clinical studies. Fish Aquatic Sci 2023; 26(1): 1-23.
http://dx.doi.org/10.47853/FAS.2023.el

Kadir AMQ. Synthesis of new cyclic amines-linked metronidazole
derivatives as possible prodrugs. Iraqi ] Pharm Sci 2017; 18(2):
1-7.

http://dx.doi.org/10.31351/vol18iss2pp1-7

Toma JJ. Antibacterial activity of three algal genera against some
pathogenic bacteria. Baghd Sci J. 2022; 20: pp. (1): 32-40.

[21]

[22]

(23]

[24]

(28]

[29]

Ibrahim and Al-Mizraqchi

http://dx.doi.org/10.21123/bsj.2022.6818

Juiz PJL, Lucchese AM, Gambari R, et al. Essential oils and
isolated compounds from Lippia alba leaves and flowers:
Antimicrobial activity and osteoclast apoptosis. Int J] Mol Med
2015; 35(1): 211-7.

http://dx.doi.org/10.3892/ijmm.2014.1995 PMID: 25384405
Menchicchi B, Hensel A, Goycoolea F. Polysaccharides as
bacterial antiadhesive agents and ‘smart’ constituents for
improved drug delivery systems against Helicobacter pylori
infection. Curr Pharm Des 2015; 21(33): 4888-906.
http://dx.doi.org/10.2174/1381612821666150820104028 PMID:
26290206

Meresta A, Folkert J, Gaber T, et al. Plant-derived pectin
nanocoatings to prevent inflammatory cellular response of
osteoblasts following Porphyromonas gingivalis infection. Int J
Nanomedicine 2017; 12: 433-45.
http://dx.doi.org/10.2147/JN.S113740 PMID: 28138240

Mihm C. Influence of adherence and internalization of
Porphyromonas gingivalis by proteinase inhibitors. Thesis
Dissertation; Friedrich Schiller University Jena 2011.

Mohd Fauzi FA, Mischon AM, Mohamad Zain N, Baharuddin IH.
The therapeutic potential of plant extraction in oral health-a
systematic review. Compend Oral Sci 2022; 9(2): 88-104.
http://dx.doi.org/10.24191/cos.v9i2.19237

Ngnitedem NVA, Mukavi J, Omosa LK, Kuete V. Phytochemistry
and antibacterial potential of the genus Garcinia.Advances in

Botanical Research. Elsevier 2023; Vol. 107: pp. : 105-75.

Ibrahim SM, Mizraqchi ASA, Haider J. Synergistic antimicrobial
and antibiofilm activity of Panax Ginseng, Symphytum Officinale,
and Metronidazole against P. gingivalis. Preprint 2023.

Salas-Jara MJ, Sanhueza EA, Diaz RA, Gonzalez C, Urrutia H,
Garcia A. Probiotic Lactobacillus fermentum UC0-979C biofilm
formation on AGS and Caco-2 cells and Helicobacter pylori
inhibition. Biofouling 2016; 32(10): 1245-57.
http://dx.doi.org/10.1080/08927014.2016.1249367
27834106

Subbiah U, Elango S, Jayesh R. Herbals and green synthesized
nanoparticles in dentistry.Nanobiomaterials in Clinical Dentistry.
Elsevier 2019; pp. 617-46.

Yin Y, Yang S, Ai D, et al. Rational design of bioactive hydrogels
toward periodontal delivery: From pathophysiology to therapeutic
applications. Adv Funct Mater 2023; 33(30): 2301062.
http://dx.doi.org/10.1002/adfm.202301062

Zhang Z. The emerging role of plant-derived exosomes-like
nanoparticles in immune regulation and periodontitis treatment.
Front Immunol 2022; 13: 896745.

PMID:


http://dx.doi.org/10.1021/acssuschemeng.6b00091
http://dx.doi.org/10.1007/978-3-031-19564-8_9
http://dx.doi.org/10.1016/j.bbagen.2011.06.018
http://www.ncbi.nlm.nih.gov/pubmed/21726601
http://dx.doi.org/10.3390/antibiotics12081288
http://dx.doi.org/10.21123/bsj.9.1.93-103
http://dx.doi.org/10.31351/vol32iss1pp125-132
http://dx.doi.org/10.47853/FAS.2023.e1
http://dx.doi.org/10.31351/vol18iss2pp1-7
http://dx.doi.org/10.21123/bsj.2022.6818
http://dx.doi.org/10.3892/ijmm.2014.1995
http://www.ncbi.nlm.nih.gov/pubmed/25384405
http://dx.doi.org/10.2174/1381612821666150820104028
http://www.ncbi.nlm.nih.gov/pubmed/26290206
http://dx.doi.org/10.2147/IJN.S113740
http://www.ncbi.nlm.nih.gov/pubmed/28138240
http://dx.doi.org/10.24191/cos.v9i2.19237
http://dx.doi.org/10.1080/08927014.2016.1249367
http://www.ncbi.nlm.nih.gov/pubmed/27834106
http://dx.doi.org/10.1002/adfm.202301062

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Selection and Preparation of P. gingivalis Strains
	2.2. P. gingivalis Strains were Carefully Selected for the Study based on their Relevance to Periodontal Diseases. The Following Steps were Undertaken
	2.2.1. Identification and Selection of Suitable P. gingivalis Strains from Authenticated Culture Collections or Clinical Isolates
	2.2.2. Culturing and Maintenance of P. gingivalis Strains in Appropriate Growth Media under Anaerobic Conditions
	2.2.3. Confirmation of P. gingivalis Identity Using Standard Microbiological Techniques, such as Gram Staining, Biochemical Tests, and Specific Molecular Markers

	2.3. RapID ANA II System
	2.4. MIC and MBC Determination
	2.4.1. MIC and MBC Determination Protocol

	2.5. Statistical Analysis

	3. RESULTS
	3.1. RapID ANA II
	3.2. MIC and MBC Determination

	4. DISCUSSION
	CONCLUSION
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


