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Abstract

Aim: To assess the antimicrobial activity and genotoxicity of three medicinal plants used by
SaudiArabian people as traditional medicine against Mycoplasma hominis.

Methodology: Different concentrations of Syzygium aromaticum (clove), Vachellia nilotica
(acacia), and Thyme vulgaris (thyme) extracts were used as antimicrobial agents against M.
hominis, and their lethal effects on Mycoplasma genome DNA were analyzed using repetitive
elementPCR(Rep-PCR).

Results: The aqueous extracts of clove and Acacia at 3.125 mg ml” were found to be active
antimicrobials against three tested Mycoplasm. Thyme extract exhibited antimicrobial activity
at 12.5 mg mi". Moreover, this extract revealed potent lethal activities as growth turbidity
decreased with increasing concentration or exposure time as compared to untreated
Mycoplasma. The results of Rep-PCR clearly indicate that changes occured in the number of
genetic bands in treated Mycoplasma at certain concentrations as compared to untreated
Mycoplasma.

Interpretation: These results indicate the possibility of using these extracts as a source of
antibacterial compounds for treating infections caused by Mycoplasma.

Key words: Antimicrobial activity, Genotoxicity, Mycoplasma hominis, Medicinal plants, S.
aromaticum
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Introduction

Mycoplasma causes various respiratory and urogenital
diseases in both animals and humans. These organisms are
highly sensitive and depend on the host's vital biological
precursors (Gaber et al., 2015; Yassin et al., 2018). Mycoplasma
has minimum organelles needed for reproduction and growth.
Their genome comprises circular DNA molecule. They lack cell
wall, and therefore, are completely resistant to penicillin and
cephalosporins (Mohamed et al., 2018; Oishi et al., 2019).
Urogenital infection with Mycoplasma may adversely affect the
reproductive system and increase infant mortality. Therefore, itis
essential to detect and diagnose these infections at an early stage
using appropriate diagnostic methods (Gaber et al., 2015;
Mohamed et al., 2020). Mycoplasma infection can lead to male
and female infertility. Genital infection with M. hominis causes
fertility disorders (Ahmadi et al., 2010; Maldonado-Arriaga et al.,
2019). Fertility in males is checked by semen quality as
concentration, motility and abnormalities that can be associated
with conception. Infectious processes represent plausible
candidates for male infertility. Mycoplasma hominis has been
proved to cause infertility in males and females.

Mycoplasma are more resistant to many antimicrobials
as they lack cell wall. Antimicrobials that are widely used to treat
Mycoplasma include tetracyclines, macrolide-lincosamide-
streptogramin-ketolide antibiotic group and fluoroquinolones.
The method for mycoplasma treatment needs extra effort from
researchers to treat. Therefore, searching safe alternate
medication is the goal for physicians. Recently, medicinal plants
have been widely used to prepare life-saving drugs. Bioactive
compounds extracted from plants are used as food additives,
pesticides, antimicrobials, antioxidants and anticancer agents
(El-Tarras et al., 2013; Gaber et al., 2015; Shewamene et al.,
2017; Diyanat et al., 2019). Herbs have been used since
hundreds of years, not only as oxidative stress relievers and
antioxidants agents but also for their strong antimicrobial
activity. These compounds belong to a group known as
secondary metabolites. Many people worldwide depend on
medicinal plants for treating certain diseases (Adwan et al.,
2012; Djordjevic, 2019). The main advantage of medicinal plant
components is that they do not enhance " resistance", which
usually occurs when long-term use of synthetic antibiotics
(Shewamene et al., 2017). Traditional medicines have been
used for numerous centuries by a major population of Saudi
Arabia (El-Tarras et al., 2013; EI-Shabasy et al., 2016).

Herbal medicines contain natural substances that
promote health and alleviate illness. Syzygium aromaticum is a
herbal medicine that can be used for the treatment of various
diseases. In traditional medicine, clove is used to treat several
diseases, extending from inflammation to intestinal disturbances
and even cancer (El-Shabasy et al, 2016). Clove contains
numerous active ingredients of anti-inflammatory and antioxidant
properties (Mohamed et al., 2020). Clove buds have been used in
folk medicine for their aromatic properties its carminative activity
and as a diuretic stimulant (El-Tarras et al., 2013; EI-Shabasy et
al., 2016). Essential oil from leaves of Thyme vulgaris has in-vitro
antimicrobial activity against some oral human pathogens,

including Streptococcus pyogenes, Streptococcus mutans and
Candida albicans (Maldonado-Arriaga et al., 2019). The present
study aimed to isolate and identify Human pathogenic bacteria
(M. hominis ) and study the genotoxicity of traditional herb
plants (clove, Acacia, and thyme) against M. hominis.

Materials and Methods

Clinical specimens: Semen samples from 92 infertile men were
collected from the infertility clinic of King Faisal Hospital, Taif,
Saudi Arabia from May 2017 to April 2018. Patients did not intake
any antibiotics in the last week before collecting the semen
sample. Before sample collection, the patients had to wash their
hands and genital area with water and soap. Samples were
collected in sterile plastic containers. All specimens were stored
at-70°C until further DNA extraction.

Isolation and identification of Mycoplasma species: The
samples were cultured in brain heart infusion (BHI) broth. The
following composition was used for preparing1l of medium: 37 g
BHI broth (Hi media, India), 200 ml horse serum (VACSERA,
EGYPT), 100 ml freshly prepared yeast extract, 8 ml 10% thallium
acetate (Sigma-Aldrich), 1 g ampicillin (EIPICO, EGYPT), 5¢g L-
arginine (Sigma-Aldrich), 2 ml 1% phenol red, and 700 ml of
purified water, at pH 7. The growth of Mycoplasma was observed
by an alkaline shift from yellow to pink color. Antimicrobial
susceptibility testing was performed in BHI broth without
inhibitors (ampicillin and thallium acetate). BHI agar was
prepared from 54 g of BHI agar (Hi media) and supplemented in
the same way as BHI broth.

Antibiotic susceptibility test: Drug sensitivity tests were
conducted using standard disk diffusion technique with 20
antibiotic disks (Bio-analyse, Ankara, Turkey): neomycin (N30),
vancomycin (VA30), rifampin (RA5), erythromycin (E15),
ciprofloxacin (CIP5), clindamycin (DA2), tetracycline (TE30),
pefloxacin (PEF5), piperacillin (PRL100), cloxacillin (CX1),
clarithromycin (CLR15), nalidixic acid (NA30), chloramphinicol
(C30), ceftazidime (CAZ), flocloxacin (FL5), netlimicin (NET30),
tobramycin (TOB10), streptomycin (S10), cephalothin (KF30),
and metrondiazole (MET5) as described by AOAC (2005).

Amplification and sequencing of 16S rRNA gene in
Mycoplasma: All Mycoplasma isolates were cultured in BHI
broth overnight at 37°C. DNA was extracted from Mycoplasma
isolates according to Yassin et al. (2018). PCR amplification of
16S rRNA gene was achieved using forward primer GPO-3 and
reverse primer MGSO. PCR was performed using Go Taq Green
Master Mix (Promega) following to the methods of Yassin et al.
(2018). Approximately, 280 bp 16S rDNA fragments were
sequenced using same primers and sequencer (Gene Analyzer
3121, Macrogen Co., Seoul, South Korea). The obtained 16S
rDNA sequences were analyzed with known 16S rDNA
sequences from GenBank by BLAST program, and a phylogenic
tree was constructed using MEGA program version 7.10.

Preparation of natural extracts: Three medicinal plants, T
vulgaris (thyme), S. aromaticum (clove), and Vacellia nilotica
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(acacia) were purchased from Taif herb store, Taif, Saudi Arabia.
All three plants were shade dried at room temperature and ground
to a powdered form and thereafter passed through a 2 mm
diameter mesh. Cellular materials were disrupted by sonication,
and suspensions were rapidly shaken on an orbital shaker for 48
hr. The material in suspension was removed via repeated
centrifugation at 4000 rpm, followed by vacuum filtration through
a 0.45 uM pore nitrocellulose membrane. The extracts were
storedat4°C, and the extracts were characterized by (GC-MS).

Antimicrobial activity of natural extracts: The antimicrobial
activities of clove, acacia, and thyme extracts were assessed by
the method described by Hannan (2000) with slight modifications.
Each isolate was adjusted to approximately 10° CFU mI" and 25
Ml of each strain was spread to the surface of BHI agar by running
drop technique. Thereafter, 20 ul of each extract was loaded with
6 mm sterile discs, and the discs were placed on the agar plate
medium. Ciprofloxacin disc (5ug ml") was used as a positive
control, and the plates were incubated at 37°C under 10% CO,
tension for 48 hr. The results were expressed by measuring the
inhibition zones. All experiments were repeated in triplicate. The
minimum inhibitory concentration (MIC) of each extract was
determined using a sterile 96 well plate using micro-dilution
method of Al-Momani et al. (2007).

M.H. Yassin et al.: Antimicrobial effects of plant extracts against Mycoplasma

Monitoring Mycoplasma growth: To study the antibacterial
effect of clove, acacia and thyme extracts, different
concentrations of extracts were diluted with BHI broth media to
make final concentrations (0, 3.125, 6.25, 12.5, 25, and 50 mg
ml”) of extracts. Ten microliters of 10° tested Mycoplasma was
used to inoculate the BHI broth media containing different
concentrations of extracts and was incubated at 37°C for 48 hr
at 150 rpmin a shaking incubator.

Rep-PCR analysis: Six different rep-PCR primers were used for
molecular characterization of the effects of plant extracts (clove,
acacia, and thyme) on DNA of Mycoplasma isolates grown in BHI
broth media supplemented with different concentrations (0,
3.125, 6.25, 12.5, 25, and 50 mg ml") of each extract. Six
repetitive sequence primers were used to amplify the genomic
DNA of Mycoplasma isolates. Six primer sequences are as
follows: Rep 12 (5'- AGAGAGAGAGAGAGAGC-3'), Rep 18 (5™
ACACACACACACACACG-3"), Rep 19 (5'-
AGAGAGAGAGAGAGAGTT-3"), BOX A1 (5'-
CTACGGCAAGGCGACGCTGACG-3'), and (GTG)5 (5'-
GTGGTGGTGGTGGTG-3'). PCR amplification was performed
according to Mazrou et al. (2020).

Statistical analysis: The differences between the means of
studied treatments were tested by ANOVA at 5% probability.

Table 1: Inhibitory zones (mm) of tested antibiotics against Mycoplasmaisolates (n = 3)

Antibiotic Inhibitory zone Antibiotic Inhibitory zone
Neomycin (N30) R (0.0) Clarithromycin (CLR15) R (0.0)
Vancomycin (VA30) R (0.0) Nalidixic acid (NA30) R (0.0)
Rifampin (RA5) R (0.0) Ceftazidime (CAZ) R (0.0)
Erythromycin (E15) R (0.0) Flocloxacin (FL5) S (25)
Ciprofloxacin (CIP5) S (33) Netlimicin (NET30) R (0.0)
Chloramphinicol (C30) S (45) Tobramycin (TOB10) R (0.0)
Clindamycin (DA2) S (44) Cloxacillin (CX1) R (0.0)
Tetracycline (TE30) S (45) Streptomycin (S10) R (0.0)
Pefloxacin (PEF5) S(27) Cephalothin (KF30) R (0.0)
Piperacillin (PRL100) R (0.0) Metrondiazole (METS) R (0.0)

Table 2: Minimum inhibitory concentration (MIC) and importance of Clove, Acacia and Thyme extracts as alternate medication against Mycoplasmas

hominis
Mycoplasma Isolates Extracts MIC data (mg ml")
Range MIC,, CIp,,
M. hominis No. 8 Clove 3.1-6.4 3.13
Acacia 2.9-58 2.92 3.125
Thyme 12.5-16.8 12.53
M. hominis No. 9 Clove 3.2-6.4 3.2
Acacia 3-6 3.0 3.125
Thyme 12.5-16.8 12.53
M. hominis No. 22 Clove 3.1-6.4 3.13
Acacia 2.9-58 2.92 3.125
Thyme 12.5-16.8 12.53

CIP = Ciprofloxacin (5ug ml")
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Table 3: Potential inhibitory zone for examined extracts (Clove, Acacia and Thyme extracts) against Mycoplasmas hominis

Mycoplasma Extracts Inhibition zone (mm) at different concentrations
isolates 3.125 (mg ml") 6.25 (mg ml") 12.5 (mg mlI") CIP (5ug ml")
M. hominis No. 8 Clove 28 a8 ND
Acacia 22 36° ND 33
Thyme ND 25 39°
M. hominis No. 9 Clove 26° 40° ND
Acacia 20° 31° ND 34
Thyme ND 27 43
M. hominis No. 22 Clove 18’ 39° ND
Acacia 21° 30’ ND 3
Thyme ND 28° 41°

CIP = Ciprofloxacin (5ug ml"); ND = Not detectable, P< 0.05

When the means were significantly different, Duncan’s Multiple
Range Tests were applied using CoStat software program
(Version 6.400).

Results and Discussion

In the present study, 7 of the 92 semen samples (7.6%)
were positive for Mycoplasma and were subjected to
biochemical assays. Biochemical characterization revealed
that all isolates were sensitive to digitonin and tested positive
for arginine deamination and negative for glucose fermentation.
Three isolates with same antibiotic susceptibility profile were
selected for further study. These isolates were resistant to
neomycin (N30), vancomycin (VA30), rifampin (RAS5),
erythromycin (E15), piperacillin (PRL100) and ampicillin (AM);
however, they were susceptible to ciprofloxacin (CIP),
clindamycin (DA), clarithromycin (CLR15), nalidixic acid
(NA30), ceftazidime (CAZ), netlimicin (NET30), tobramycin
(TOB10), cloxacillin (CX1), streptomycin (S10), cephalothin
(Kf30) and metrondiazole (MET5). They were highly sensitive to
tetracycline (TE30) and chloramphinicol (C30) with inhibition
zone of 45 mm, moderately resistant to ciprofloxacin (CIP5)
with inhibition zone of 33 mm, and less resistant to flocloxacin
(FL5) with inhibition zone of 25 mm (Table 1).

These results are in accordance to those obtained by
Yassin et al. (2018). Moreover, these results were inconclusive
because Mycoplasma has the potential to develop antibiotic
resistance which may be related to some changes in both
genome and protein. These include changes in the gene
expression of several genes and cellular proteins related to
resistance and virulence (Mihai et al., 2011). Effective treatment
with a specific antibiotic reduces the risk of Mycoplasma in
humans (Stanley et al, 2001; Mihai et al., 2011). PCR was
simultaneously performed for all samples tested in this study
using universal Mycoplasma primers. Seven semen samples
detected one specific band for Mycoplasma at approximately 280
bp; however, in other semen samples the band was absent. The
16S rDNA nucleotide sequences revealed 99% similarity and the
partial sequences were deposited in the GenBank database (Fig.

1). When these sequences were aligned with the database
sequences, seven Mycoplasma isolates were identified as M.
hominis, which infected the reproductive channels in males and
females; M. hominis Tu7 presented 98% sequence similarity with
M. hominis NR025971 and M. hominis Aj002265. The
phylogenetic relationships of Mycoplasma strains were inferred
using neighbor-joining method.

Phylogenetic analysis revealed 77% similarity between
M. hominis TU7 and M. fermentans NR113683 that infected
humans. PCR technique is a specific, simple, sensitive, and
effective molecular technique for identifying Mycoplasma
infection (Stanley et al., 2001; Mihai et al., 2011; Mohamed et al.,
2018). Medicinal plants comprise various compounds that are
used to treat chronic and infectious diseases in humans and/or
animals. Hence, these plants can be used as alternative
treatments to the present antimicrobial therapy (Gaber et al.,
2015; Yu et al., 2019). Clove is highly effective and is widely
used in folk medicine (Cortés-Rojas et al., 2014). Gas
chromatography mass spectrometry (GC-MS) was used to
identify the molecular ion peaks for the crude extract of clove,
that is, 1a, 1b, 1c, 1d, 1e, 1f, 1g, and 1h at 331 [M'], 581 [M],
344 [M], 300 [M'], 207 [M], 416 [M'], 430 [M], and 342 [M],
respectively. The functional groups in the compounds, such as
acetyl (COCH,), carbonyl (CO), hydroxyl (OH), and amino (NH,)
groups contribute to the biological activity of S. aromaticum and
clove extracts (Ali et al., 2012). GC-MS was used to identify the
molecular ion peaks for the crude extract of acacia, that is, 2a,
2b, 2c, 2d, and 2e at 502 [M], 420 [M"], 332 [M"], 528 [M'], and
433 [M'], respectively. The biological activity of V. nilotica
extract was due to the presence of various functional groups.

Thyme contains 40% of essential oil thymol, which
prevents the growth of pathogenic bacterial strains. The oil was
successfully used as an antibacterial and antifungal agent in the
bread and cheese industry (Maksimov, 2017). The biological
activity of T. vulgaris (thyme) extract is due to the presence of
various functional groups in the compounds, such as acetyl,
carbonyl, hydroxyl, and nitro groups. The results of the present
study revealed that all Mycoplasma species examined were
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Fig. 1: Neighbor-joining phylogeny based on 16S rRNAgene sequences of three Mycoplasma isolates and related Mycoplasma species obtained from a

BLAST search of NCBI database.

susceptible to T. vulgaris, S. aromaticum and V. nilotica extracts.
To compare the antimicrobial activity of three-medical plant
extracts, the agar well diffusion method was used. This method
allows better diffusion of extracts into the medium, thus,
enhancing contact with the organisms (Gaber et al., 2015).

The antimicrobial activities as clear inhibition zones (in
mm diameter) of water extracts of T. vulgaris, S. aromaticum, and
V. nilotica at 3.125, 6.25, and 12.5 mg ml”, were investigated.
Three extracts were used against three M. hominis isolates. The
results presented in Table 2 indicate that the MIC,, of clove,
acacia, and thyme ranged from 3.13 to 3.2 mg ml”, 2.92 to 3 mg
ml", and 12.5, respectively, with three treated Mycoplasma
isolates. CIP,, was 3.125 in all treated Mycoplasma samples.
Moreover, the clove and acacia extract at final concentrations of
3.125 mg ml" were active against the three Mycoplasma isolates
and inhibition zone ranged from 20 to 28 mm, whereas, at the
same concentration, thyme extract was inefficient to kill most of
the treated Mycoplasma isolates and no inhibition zone was
detected (Table. 3). In contrast, the final concentration of 6.25 mg
ml" of clove and acacia extracts was more effective in increasing
the inhibition zone from 31 to 44 mm. The inhibition zone of thyme
extract at same concentration ranged from 25 to 28 mm. At 12.5
mg ml", most treated Mycoplasma were killed and no inhibition
zone was observed for clove and acacia extracts.

The inhibition zone of thyme extract ranged from 39 to
43 mm with three treated Mycoplasma isolates compared with
ciprofloxacin (5ug ml”) treatment, which ranged from 33 to 43
mm. It was found that the inhibitory activity was dependent on
the dose and duration of exposure to the extract. Moreover, due
to high cost of synthetic antibiotics, their side effects and
development of resistance of microorganisms to commonly
used drugs, the search for natural alternatives to antibiotics is
important (Yu et al., 2019; Diyanat et al., 2019). Finally, the
optical density of Mycoplasma isolates treated with clove,
acacia, and thyme extracts at different concentrations were
measured. The optical density decreased with an increase in
the concentration from 0 to 50 mg ml" of different extracts of
clove, acacia, and thyme. The optical densities of M. hominis
No. 8 isolates treated with clove, acacia, and thyme ranged
from 3.565 to 0.213, 3.646 to 0.115, and 3.675 to 0.878,
respectively (Fig. 2). The second Mycoplasma isolate (M.
hominis No. 9) was also treated with different concentrations of
clove, acacia, and thyme extracts, wherein the optical densities
of clove, acacia and thyme ranged from 3.643 to 0.326, 3.667 to
0.110 and 3.342 to 0.414, respectively. In contrast, the third
Mycoplasma isolate (M. hominis No. 22) was also treated with
different concentrations of clove, acacia, and thyme extracts,
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Fig. 2: Antimicrobial activity of different concentrations of clove, acacia and thyme extracts as indicated by the changes in optical density of three different
human mycoplasma strains: (a) Human mycoplasma strain 8; (b) Human mycoplasma strain 9 and (c) Human mycoplasma strain 22.
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Fig. 3: Rep-PCR profile of different treated Mycoplasma strains generated with (A) Box A1 primer, (B) GTG5 primer, (C) rep 12 primer and (D) rep-18
primer using different concentrations of thyme extracts: (a) Mycoplasma strain No. 8; ( b) Mycoplasma strain No. 9 and (c) Mycoplasma strain No. 22. M
is 100 bp DNA ladder; C = untreated Mycoplasma. The concentrations of thyme extracts were 1=3.125,2=6.25,3=12.5,4=25,and 5=50 mgml”,
respectively.
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wherein their optical densities ranged from 3.996 to 0.154,
3.557100.099 and 3.62110 0.397, respectively.

Therefore, these plants can be considered readily
available alternatives to drugs such as fluoroquinolones,
tetracyclines, macrolides and chloramphenicols, which are
presently used to treat Mycoplasma infection (Mohamed et al.,
2018; Djordjevic, 2019). In order to explore the stability of the
genetic material, at molecular level, in the treated Mycoplasma
as aresult of antimicrobial activities of different concentrations
of clove, acacia and thyme extracts, the changes in the
Mycoplasma genetic material due to the treatment of plant
extracts was evaluated using rep-PCR analysis for genomic
DNA. The rep-PCR results indicated that numerous polymorphic
numbers of genetic bands were from the electrophoretic
products of PCR for treated Mycoplasma strain compared with
those of untreated Mycoplasma (Fig. 3A-D). Fig. 3-A illustrates
the rep-PCR profile of treated Mycoplasma strain No.8
generated with Box A1 primer using different concentrations of
clove, acacia, and thyme extracts. In Fig. 3 A-a, in untreated
Mycoplasma (control), two bands with molecular weights of 180
and 1100 pb were observed that were absent in treated
Mycoplasma with different concentrations of thyme. The band
with a molecular weight of 1900 was absent in the control and
concentration 4 (25 mg ml”) of thyme extract. Similar results
were observed in Fig. 3A-b; the band with molecular weight 1900
was found in all treated Mycoplasma with different
concentrations of acacia and was absent in control. Moreover,
the band at 190 pb was observed at high concentrations (25 and
50 mg ml"). For thyme treatment Fig. 3 A-c, three bands with
molecular weights of 1800, 900 and 230 pb were found at high
concentrations (25and 50 mgml™).

The rep-PCR profile of treated Mycoplasma strain No. 8
generated with (GTG) 5 primer using different concentrations of
clove, acacia, and thyme extracts are illustrated in Fig. 3B-b. Two
bands with molecular weights of 700 and 550 bp were observedin
treated Mycoplasma with high concentrations of acacia 2, 3, 4,
and 5 (6.25, 12.5, 25 and 50 mg ml"'), whereas, they were absent
in Mycoplasma treated with 3.125 mg ml” of acacia and in control,
and similar results were observed in Fig. 3B-c. The band with 280
bp was observed in all Mycoplasma treatments and was absent in
treatments 2 and 5 (6.25 and 25 mg mI"). In contrast, Fig. 3C and
3D illustrate the rep-PCR profile of different treated Mycoplasma
strains (No. 8, No. 9 and No. 22, respectively) generated with rep-
12 and rep-18 primers using different concentrations of thyme
extracts. Fig. 5 illustrates the rep-12 profile of different
Mycoplasma strains treated with thyme. Fig. 3C-a presents a
band with a molecular weight of 850 bp observed in control and
low concentrations and absent athigh concentrations 4 and 5
(25and 50 mg ml”) of thyme. Moreover, a band with a molecular
weight of 2000 was observed at high concentrations of 4 and 5
(25 and 50 mg ml"). Fig. 3C-b illustrates the band with
molecular weight 550 bp found in treatment 1 (3.125 mg ml”)
only. Fig. 3C-c depicts bands with molecular weights of 600 and
2000 pb observed at high concentrations of 4 and 5 (25 and 50
mg ml") and absentin other treatments and control.

The band with 1350 bp was observed in treatments 2 and
3 (6.25 and 25 mg ml”) only and absent in other treatments and
control. Fig. 3D-a depicts three bands found in control and low
concentration and absent in high concentrations 3, 4 and 5 (12.5,
25, and 50 mg ml") in Mycoplasma strain no. 8. Fig. 3D-b for
Mycoplasma strain no. 9 presents two bands with molecular
weight 1300 and 1350 bp found in Mycoplasma treatments 3 and
4(12.5and 25 mg ml") of thyme. Fig. 3D-c presents similar results
as Fig. 3 D-b, with band 1000 pb found in Mycoplasma treatments
3and 4 (12.5 and 25 mg ml") of thyme. In the present study, the
genetic effects of aforementioned three medicinal plants extracts
as mutagenic agents were confirmed by rep-PCR. The results of
this analysis revealed a polymorphic banding pattern when
compared untreated bacteria and those treated with different
concentrations of clove, acacia and thyme extracts (Fig. 3A-D).
This indicates the ability of these medical plant extracts to induce
point mutations as a result of deletion compromising at least
one nucleotide, as revealed by the disappearance of several
genetic bands and change in primer matching sites as
compared with those of untreated bacteria. These results
suggest molecular changes as deletion or frame shift mutations
in one or more loci that affect gene expression and interruption
in biochemical pathways of DNA and protein synthesis, as
alkaloids in clove, acacia, and thyme extracts often do.
Moreover, these results are in accordance with those obtained
by Al-Momani et al. (2007) and El-Tarras et al. (2013).

Some of the components of these medical plant extracts
may act as intercalating agents or generate free radicals that
interact with genomic DNA to account for the observed deletions
as suggested by similar results obtained by Baeshin et al. (2008)
and Mazrou et al. (2020). Aspergillus terreus in their study with
Cryptolepis sangvinolehta and Furthermore, the damage seen in
the SEM images indicates the lethal effect of high concentrations
of Rhazya stricta leaf extract on treated bacteria (El-Tarras et al.,
2013; Gaber et al., 2015). Similarly, oregano and thyme essential
oil exhibited strong antimicrobial properties against human
mycoplasmas and ureaplasmas, and the observed cells were
damaged when treated with essential oils; these results are in
accordance with the reports of Oishi et al. (2019), and revealed
the mechanism of action for essential oil components in
Mycoplasma cells. It was thought to be the degradation of cell wall
damage to cytoplasmic membrane (El-Tarras et al., 2013).

T. vulgaris, S. aromaticum and V. nilotica extracts,
proved to have antimicrobial activities against Mycoplasma
hominis and can be used as a source of antimycoplasma safe
compounds. The antimicrobial activities of these extracts can be
explained at molecular level by rep-PCR in concentration
dependentmanner.
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