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Abstract

Objectives: Medicinal aromatic herbs have been used traditionally as a strong source of natural drugs for many centuries. This work
aimed to compare the antibacterial activity of Ziziphora clinopodioides’ essential oils and four standard antibiotics against some
pathogenic bacteria isolated from women’s urogenital tract infections in order to replace natural antibacterial compounds from plant
instead of synthetic chemical antibiotics.

Materials and Methods: To evaluate the antibacterial effects of essential oils of mentioned plant and standard antibiotics including
nalidixic acid, vancomycin, ceftizoxime and tetracycline according to the guideline of the standard disk diffusion method test
constituted by the CLSI (formerly NCCLS) and executed on each isolate using Mueller-Hinton agar medium.

Results: The results indicated that the essential oils of Ziziphora clinopodioides L. exhibited resistance to moderate and sensitive
antibacterial activity on the tested bacteria with inhibition zone (IZ) value ranging from 5+0.1 mm to 29.1++0.2 mm. Also at 5%
level of confidence; there was no significant difference between antibacterial effect of essential oils of mentioned plants and the tested
standard antibiotics.

Conclusion: The present study showed that the Ziziphora clinopodioides L. essential oils’ was effective on many tested bacteria as
compared to the standard antibiotics and like other species of Ziziphora has a great potency of being used as natural antimicrobial
drug; therefore it can be used against bacteria causing urogenital tract infections in women. It is suggested that in this connection

supplementary study should be done on experimental animal models.
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Introduction

Medicinal aromatic herbs have been used traditionally as
a strong source of vegetables, spices and natural drugs for
many centuries. Thus many recent researchers have be-
come interested in its chemical extraction and antimicro-
organism properties (1,2).

The Ziziphora genus belongs to Lamiaceae family, with
more than 15 species, mainly distributed in the Mediter-
ranean mountainous regions of Europe, Asia and Africa.
This plant with the Persian name of Kakuti, consists of
four species including Ziziphora clinopodioides, Ziziphora
tenuior, Ziziphora capita and Ziziphora persica is found in
mountainous regions of Iran (3-5).

Many researches have been conducted on the antioxidant,
antibacterial and antifungal activities of the plants. It has
been shown in Iranian and many Asian traditional med-
icine, such as Turkey, that the infusions of Ziziphora spe-
cies, especially Ziziphora clinopodioides, have been used
as antiseptic, carminative and sedative agent to treat cold,
flu, cough, stomach ache and diarrhea (1,6-10).

In relation to the phytochemical properties of Zizipho-

ra genus, many researchers suggested that the Ziziph-
ora species are rich in monoterpenoides and phenolic
compounds such as thymol, pulegone, piperitenone and
p-menth-3-en-8-ol, which can have antioxidant and an-
timicrobial activity against many infectious diseases and
pathogens (2,11,12).

Due to the extensive distribution of Ziziphora clinopodioi-
des L. and also the wide usage of it in traditional medicine
of different regions of East Azerbaijan in Iran, this work
was performed to determine the antibacterial activity of
Ziziphora clinopodioides L. essential oils and some stan-
dard antibiotics against the pathogenic and opportunis-
tic pathogens isolated from women with urogenital tract
infections, in order to replace natural antibacterial com-
pounds from that plant rather than synthetic chemical an-
tibiotics from this region.

Materials and Methods

Collecting Plants Material

The aerial parts of Ziziphora clinopodioides in blooming
were collected from the wild region hills 15-20 km far
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from Tabriz (1700-1800 m) in East Azerbaijan province.
A voucher specimen of plants was identified and pre-
served at the Herbarium of Food Hygiene Department of
Tabriz branch, Islamic Azad University, Tabriz, Iran. Then
the plant samples were dehydrated in the shadow, pow-
dered and stored at 4°C until tested in vitro (6,13).

Preparation of the Plants’ Essential Oils

In the specialized laboratory in the Department of Patho-
biology, Tabriz branch, Islamic Azad University, water
distillation method and Clevenger apparatus was used
for production of Ziziphora clinopodioides’ essential oils
(1,14).

Bacterial Strains

The examined bacteria in this study included 9 species
of isolated bacteria from urogenital tract infections
(UTIs) of female patients that had referred to the Micro-
biology Laboratory of Tabriz Red Crescent in 2014. The
micro-organisms included Staphylococcus aureus, Staphy-
lococcus epidermidis, Staphylococcus saprophyticus (gram
positive isolated bacteria) and Escherichia coli, Klebsiella
pneumonia, Citrobacter frundii, Proteus vulgaris, Entero-
bacter aerogenes and Pseudomonas aeruginosa (gram neg-
ative isolated bacteria).

Preparation of Bacterial Suspension

Considering the fact that preparation of a microbial sus-
pension requires a new culture for every bacterium, there-
fore about 24 hours before each experiment, a suspension
of each organism was equipped from fresh colonies on
BHI agar medium (Merck, Germany) at 18-24 hours incu-
bation in 37°C. Then purified colonies of each isolate were
created in a medium washed with normal saline and the
turbidity of bacterial suspension was set to tube of No. 0.5
of McFarland standard. Microbial suspension of all iso-
lates used in various experiments in this study contained
~1.5x10% CFU/ml of the tested isolated bacteria (15,16).

Preparation of Antibacterial Disks for Antibiogram Test
The disks containing essential oils of mentioned plants
were prepared from sterile blank disks manufactured in
Padtan-Teb Company (Tehran, Iran). Thus the blank
disks were placed in tubes containing essential oils of
Ziziphora clinopodioides for 30 to 50 minutes following
the complete absorption by disk. Then the disks were
placed at 44-45°C until completely dry and ready for
the experiment. The standard antibiotic disks (Nalidixic
acid, vancomycin, ceftizoxime and tetracycline) were pre-
pared according to the producer’ instruction; Padtan-Teb
Company (Tehran, Iran) (17).

Antibiogram Test With Ziziphora clinopodioides Essential
Oils’ and Four Standard Antibiotics

For this purpose, according to the guideline of the stan-
dard disk diffusion method test constituted by the CLSI
(formerly NCCLS), the disk diffusion method test was
executed separately on each isolate using Mueller-Hinton

agar medium. (Merck, Germany) (18). The entire surface
of the medium plate (diameter: 90 mm) was covered with
the required inoculums of each bacterial suspension sep-
arately and the antibiotic disks were laid on the surface
of the medium and incubation was performed for 18-24
hours at 37°C. The results were recorded by measuring
the diameter of inhibition zone (IZ) around the men-
tioned disks. To make sure, this work was repeated three
times for each isolated bacteria. The mean of inhibition
zone diameter in the final three repeats was registered as
the final inhibition zone diameter (16,19,20).

Statistical Analysis

In order to find the relationship between sensitive and
resistant strains despite the type of isolated bacteria chi-
Square and independent t test were used. Also data in the
range of P<0.05 were considered statistically significant
(subset for alpha=0.05).

Results

IZ of the essential oils of Ziziphora clinopodioides L. as
compared to standard antibiotics (nalidixic acid, vanco-
mycin, ceftizoxime and tetracycline) are shown in Table
1. The results indicated that the essential oils of Zizipho-
ra clinopodioides L. exhibited most and least antibacteri-
al activity on tested bacteria with IZ value ranging from
5+0.1 mm (for Pseudomonas aeruginosa) to 29.1+0.2
mm (against Klebsiella pneumonia), respectively. Also in
5% level of confidence there was no significant difference
between antibacterial effect of essential oils of the men-
tioned plants and tested standard antibiotics on most of
isolates. Indeed compared with standard antibiotics, in
most of the cases (except Pseudomonas aeruginosa),
the essential oils showed higher antibacterial activity.
The results of this work showed that by comparison of
the antibacterial effects of the Ziziphora clinopodioides’
essential oils with the tested standard antibiotics effects,
it can be concluded that the essential oils from this plant
were able to prevent the growth of the studied bacteria.

Discussion

Ziziphora clinopodioides L. belongs to Lamiaceae family,
which is widely is the most wild aromatic annual herb,
which often grow in north slob and sunny position around
of hills on the city of Tabriz in East Azerbaijan province
(at the height of 1700-1800 m), with dry cold climate in
the sandy loam soil, and pH=7.8 . Also ethnopharmaco-
logical data about this plant showed that it has been used
by the rural people as an antispasmodic, anti-inflamma-
tory, anti fungal, expectorant and sedative agent to treat
cold, flu, diarrhea, gasterointestinal disorder and stomach
ache (1,7,8).

On the other hand, the increasing resistance to antimi-
crobial factors justifies the necessity of finding new nat-
ural drugs with antibacterial effects from different natu-
ral plants. The Ziziphora clinopodioides L. contains many
phytochemical substances including terpenoids and phe-
nolics which have an antibacterial, antioxidant, antifungal
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Table 1. Mean of Inhibition Zone (mm) + SD of Tested Antibacterial Compounds (Essential Oils of Ziziphora clinopodioides and Four

Standard Antibiotics)?
Name of Isolated Bacteria Ziziphora clinopodioides Nalidixic Acid Vancomycin Ceftizoxime Tetracycline
Essential Oils (30 puL/disk) (30 pg/disk) (30 pg/disk) (30 pg/disk) (30 pg/disk)
Staphylococcus aureus 22+0.2 13+0.1 19+0.1 20+0.2 15+0.1
Staphylococcus epidermidis 20+0.2 14+0.1 17+0.1 18+0.1 17+0.1
Staphylococcus saprophyticus 21+0.2 14+0.1 15+0.1 19+0.1 14+0.1
Escherichia coli 21+0.2 13+0.1 11+0.1 17+0.1 940.1
Klebsiella pneumonia 29+0.2 19+0.1 18+0.1 18+0.1 11+0.1
Proteus vulgaris 19+0.1 9+0.1 12+0.1 15+0.1 14+0.1
Enterobacter aerogenes 19+0.1 11+0.1 14+0.1 19+0.1 13+0.1
Citrobacter frundii 2010.2 4+0.1 16+0.1 19+0.1 15+0.1
Pseudomonas aeruginosa 5+0.1 0 0 0 0

2Significant difference: P < 0.05, Subset for alpha = 0.05.

and anti-inflammatory effect (10,21).

Analysis of results in this work (Table 1) also revealed that
almost all of tested bacteria are absolutely sensitive to es-
sential oils of Ziziphora clinopodioides and showed more
antibacterial activity than the standard antibiotics (nali-
dixic acid, vancomycin, ceftizoxime and tetracycline).

In confirming the results of this paper; Soltani et al in
2013 showed that the Ziziphora clinopodioides extract had
a significant antibacterial potential on some bacteria and
it may be effective in the treatment of infectious disease
caused by Listeria, Shigella and Escherichia genuses (the
most common cause of bacterial dysentery) (10,21-23).
The results of this work showed that the essential oils
of Ziziphora clinopodioides had inhibitory effect on the
isolated gram positive and gram negative bacteria from
woman’s urogenital tract infections. Moreover this com-
bination had more antibacterial effect on the gram-nega-
tive isolates (except for Pseudomonas aeruginosa isolates).
In this connection, majority of researches suggested that
the sensitivity of gram-negative bacteria against antimi-
crobial compounds in comparison to gram-positive bacte-
ria is lesser, and this seem to be due to the type of compo-
sition present in the cell wall of the bacteria. Also studies
indicated that antibiotic resistance of different serotypes
of Pseudomonas aeruginosa is related to antibiotic use and
may be intrinsic (genetic origin) or acquired by plasmid.
It has been shown that various serotypes of Pseudomonas
aeruginosa create multidrug resistance (MDR) through
various mechanisms especially biofilm formation and ef-
flux pump. This explains why MDR strains of this bacte-
rium are increasing worldwide which would be consistent
with the findings of present study. According to the results
recorded in Table 1, none of the isolates of Pseudomonas
aeruginosa showed microbial sensitivity to any of the test-
ed standard antibiotics and even essential oils of Ziziphora
clinopodioides (17).

Finally in reports on Ziziphora species and also many sim-
ilar researches about the medicinal effects of many species
of Lamiaceae family such as Ziziphora clinopodioides it has
been shown that properties of this plants are associated
with their phenolic substances,which can be dependent
on the many factors such as geographic situation, weather
conditions, season, kind of soil and drying and extracts

methods (2,24-26).

Conclusion

The present study showed that the essential oils of Ziziph-
ora clinopodioides L. were more effective on many tested
bacteria than the standard antibiotics (nalidixic acid, van-
comycin, ceftizoxime and tetracycline). This work is the
first research for identification of antibacterial activities of
Ziziphora clinopodioides essential oils’ on the pathogenic
or opportunistic pathogens isolated from women’s uro-
genital tract infections in East Azerbaijan province.

Also our results confirmed the traditional use of this
plant as an anti-spasmodic, anti- inflammatory, anti-in-
fective and sedative agent in treating diarrhea, gastroin-
testinal disorders and stomach ache. Therefore, it seems
that Ziziphora clinopodioides L. essential oils have a great
potency of antimicrobial properties and we can use differ-
ent plant combinations for the production of natural an-
timicrobial compounds in the pharmaceutical industry. It
is suggested that in this connection supplementary study
should be done on experimental animals’ models.
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