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Abstract

This study aimed to examine the effect of Zataria multiflora Boiss. mouthwash on the microbial load of the oral cavity in
patients under mechanical ventilation. This randomized controlled trial was conducted in 2019 on patients under mechanical
ventilation. Sampling was performed using the consecutive method. Using a block randomization method, 90 patients were
allocated to three equal groups of 30 to receive mouth care using chlorhexidine, Z. multiflora, or normal saline. Mouthwash
was used three times a day for a week. Eight hours before and after the intervention, sterile samples of saliva were collected
and cultured in the laboratory. Chi-square, Fisher’s exact test, paired t and McNemar’s tests, and analysis of variance were
used to analyze the data. After the interventions, a significant difference in the microbial load was found between the three
groups (P < 0.021). The Tukey post hoc test showed a significant difference between the group treated with Z. multiflora
and those who received chlorhexidine (P value = 0.016). The frequency of patients with positive cultures was lower in the
group treated with Z. multiflora and the differences were statistically significant in terms of Acinetobacter (P = 0.01) and
Klebsiella pneumonia (P = 0.02). Z. multiflora mouthwash was effective in decreasing the microbial load of the oral cavity.
This mouthwash can be used to reduce the microbial load of the oral cavity in patients under mechanical ventilation and
reduce the risk of ventilator-associated pneumonia.
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Introduction

Mouth care is a crucial part of nursing care in patients
under mechanical ventilation [1]. There is a set of nor-
mal flora in the mouth; however, this flora can be dan-
gerous for patients with a weak immune system. These
floras include Gram-positive streptococci, a variety of

viruses, and fungi, and remain stable in a healthy per-
son. However, within 48 h of admission to the intensive
care unit (ICU) and especially after tracheal intubation,
the normal flora of the mouth changes to opportunis-
tic and invasive agents such as Gram-negative bacilli
and staphylococci [2,3]. In a study, 80 out of 110 ICU
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patients had bacterial colonization in their trachea
during the first day of mechanical ventilation [4].
The presence of an endotracheal tube, and bacterial
colonization in the oral cavity of patients under me-
chanical ventilation, can predispose them to ventila-
tor-associated pneumonia [2], increase the length of
their hospital stay, costs, and mortality [5]. Among
all nosocomial infections, respiratory infections cause
the highest mortality [6]. Therefore, more attention
should be paid to oral care in patients under mechan-
ical ventilation.

There is ample evidence of a link between ventila-
tor-associated pneumonia and inadequate mouth care
in ICU patients [1]. The rates of ventilator-associat-
ed pneumonia can be reduced by providing a rigor-
ous and evidence-based caring protocol [7]. There is
ample evidence of a link between ventilator-associ-
ated pneumonia and inadequate mouth care in ICU
patients [1]. Some studies confirmed that mouth care
using chlorhexidine diminishes the incidence of ven-
tilator-associated pneumonia [1,2]. However, a study
reported that the rate of ventilator-associated pneu-
monia was not significantly different between the
patients who received mouthwash with 0.12% chlor-
hexidine and those who were treated with saline [8].
A systematic review also concluded that mouth care
with chlorhexidine cannot reduce ventilator-associat-
ed pneumonia unless it is administered at 2% concen-
tration or 4 times a day [9]. Therefore, some research-
ers have considered the use of other mouthwashes,
especially those of plant origin [10-12].

Zataria multiflora boiss (Shirazi thyme) is an herb
with antibacterial, antifungal, and antiviral properties
and can be used as an antiseptic [13,14]. It is cultivat-
ed in Iran, Pakistan, and Afghanistan and has chemi-
cal and pharmacological properties similar to Thymus
vulgaris, a well-known medicinal plant [15]. Its aerial
parts, including its flower, are traditionally used for its
antidiarrheal, anthelmintic, antiseptic, and analgesic
properties. The essential oil of Z. multiflora contains
significant amounts of phenols and flavonoids, thymol
and carvacrol [16]. Studies have shown the anti-inflam-
matory and antibacterial effects of Z. multiflora [17-
19], but few studies have used it as a mouthwash [13].
A study has also reported the beneficial effects of
Z. multiflora on the reduction of insulin resistance
[15]. In another study, the effect of an oral rinse made
of a mixture of sage tea-thyme-peppermint in patients
undergoing chemotherapy was assessed and showed
its beneficial effects in alleviating oral mucositis [13].
Despite the antimicrobial and anti-inflammatory ef-
fects of Z. multiflora [13-19], little information is
available on its effect as a mouthwash. Nurses have
a crucial role in mouth care and in the prevention of
ventilator-associated pneumonia [1]. Due to the con-
troversies about the effects of chlorhexidine mouth-

wash, the question arises whether a mouthwash made
of Z. multiflora can reduce the microbial load of the
oral cavity? This study aimed to compare the effect of
chlorhexidine mouthwash with a mouthwash made of
Z. multiflora essential oil on the microbial load of the
oral cavity in patients under mechanical ventilation.

Methods

Trial design

The design of the present study was a randomized
controlled trial with two arms, parallel and 1:1 allo-
cation ratio.

Participants

This study was conducted from Mar 21 to Aug 23,
2019, on patients who received mechanical ventila-
tion in the ICUs of an educational hospital in Kashan,
Iran. Eligibility criteria were an age of 18 years or
over, being under mechanical ventilation, and having
no history of an allergic reaction to Z. multiflora. The
exclusion criteria for the study included being preg-
nant, a history of allergic reactions to mouthwash,
asthma, allergic rhinitis and dermatitis, radiation ther-
apy, immunosuppressive, autoimmune, and malignant
diseases, coagulopathy, using medications (includ-
ing corticosteroids and anticoagulant medications),
re-intubation, oral mucositis, advanced periodontal
disease, pulmonary and systemic infections, endotra-
cheal extubation during the study, converting from an
endotracheal tube to a tracheostomy during the study,
and transferring the patient from ICU to another hos-
pital ward before the end of the study.

Interventions

Z. multiflora essential oil, chlorhexidine 0.2%, or
sterile normal saline were used for mouthwash. The
Z. multiflora essential oil was purchased from the
Barij Essence Company, Kashan, Iran, as a 10% eth-
anol solution in 100 mL dark bottles (with 27.99 mg/
dL of thymol, pH: 5.03). The bottles were stored at
5 to 25 © C after each use. Chlorhexidine 0.2% was
purchased from the World Health Company, Iran. In
the control group, only normal saline was used for
mouthwash. Mouthwash was performed three times
a day (i.e. 8 am, 2 pm, and 10 pm) for a week [20].
First, the head of the bed was elevated so that the pa-
tient was placed in a semi-Fowler’s position. Then,
the nurse who performed the procedure washed her
hands and wore sterile gloves. Next, the patient’s oral
cavity and throat were rinsed using cotton swabs and
20 mL of normal saline, and then the oral cavity was
suctioned. Subsequently, the mouthwash (i.e. 1 mL of
Z. multiflora essential oil along with 4 mL of distilled
water; 5 mL of chlorhexidine; or 5 mL of normal sa-
line) was poured into the patient’s mouth and entire
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surfaces of the mouth, throat, gums, and teeth were
swabbed with mouthwash for 6 minutes so that all the
surfaces were impregnated with the mouthwash. Fi-
nally, a sterile suction catheter was used to remove the
solution from the patient’s mouth.

Outcomes

Preliminary outcome of this study included measuring
the microbial load of the mouth in three groups of pa-
tients under mechanical ventilation after interventions.
Also, determining the type of microbial agents was a
secondary outcome. A two-part instrument was used
to gather the study data. The first part included items
on the patient’s age and sex, number of days having an
endotracheal tube, length of ICU stay, antibiotic use,
and comorbidities. The second part was a checklist for
recording the laboratory results and included the name
of the cultured bacterium and the number of colonies.
The face validity of the instrument was confirmed by
the faculty members of Kashan University of Medical
Sciences.

Eight hours before and after the intervention, the
researcher used sterile swabs to collect a sample of
saliva from the bottom of the throat (small tongue),

placed it inside a sterile glass test tube, and sent it
immediately to the laboratory of the Shahid Beheshti
Medical Center, Kashan, Iran. All samples were cul-
tured in a blood agar medium at 37 © C for 48 h and
then the results were read. Using a flashlight, two re-
searchers observed the oral cavity of all patients once
a day for any complications (such as mucositis, sores,
or redness). No complications were found during the
study.

Sample size

Ninety patients under mechanical ventilation were
consecutively recruited and allocated randomly to
three equal groups of 30 (Figure 1). The sample size
was calculated using the results of an earlier study
[21]. Then, with a confidence level of 95%, a power
of 80%, a & of 0.36, and a measurement error of 0.28
(i.e. d = 0.28), the needed sample size in each group
was estimated at 30 (Equation 1).

Equation 1. Sample size calculation

2[21_.«;“ + Zl_g:]:ﬁ:

n= — = 30
Az
Accessed for eligibility
(n=123)
Excluded
Not meeting the inclusion
—>

criteria (n = 16)

Declined to participate (n = 17)

[ Randomized (n = 90) ]

Allocation
v
Allocated to Zataria Allocated to
multiflora group (n = 30) cholorohexidine group Allocated to normal
(n=30) saline group (n = 30)

Received allocated
intervention (n = 30)

Received allocated
intervention (n = 30)

Received allocated
intervention (n = 30)

Analysis

v

[ Analyzed (n=30) ] [ Analyzed (n = 30) ] [ Analyzed (n=30) ]

Figure 1. The study flow diagram
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Randomization

Using an online randomizer software (https://www.
sealedenvelope.com/simple-randomiser), letters A, B,
and C were assigned to the Z. multiflora, chlorhex-
idine 0.2%, and normal saline groups, respectively.

Allocation concealment mechanism

Random allocation was performed through block ran-
domization with a block size of six. The samples were
then entered into the groups according to the letters
specified in the blocks. The corresponding author was
in charge of the random allocation sequence and the
first author enrolled the participants and performed
the interventions.

Blinding

The present study was double-blind. The statistical
and laboratory analyst did not know the study groups.
They knew the names of the groups only by the letters
A, B, and C and were completely unaware of the in-
tervention performed for each group.

Statistical methods

The data were analyzed with the SPSS software (v.
13.0). The data were described via the measures of de-
scriptive statistics such as frequency, percent, mean,
and standard deviation. The normality of quantita-
tive data was assessed by the Kolmogorov-Smirnov
test. The Chi-square test was used to compare the
frequency of sex in the three groups. Fisher’s ex-
act test was used to compare the frequency of anti-
biotic use in the three groups. Analysis of variance
was also used to compare the mean age, length of
hospital stay, duration of intubation, and microbi-
al load before and after the intervention in the three
groups. Paired t-test was used to compare the mean
microbial load before and after the intervention in
each group. McNemar’s test was used to compare
the frequency of the type of microbes in the three

groups. The level of significance was set at < 0.05.

Ethical consideration

The Ethics Committee of Kashan University of
Medical Sciences approved this study (Ethics code:
IR.KAUMS.NUHEPM.REC.1397.050). Permissions
were also sought from the officials in the hospital and
ICUs. The objectives of the study were explained to
the patients’ first-degree relatives and their written
consent was obtained. Patients’ relatives were assured
that no risk from the investigation would threaten their
patients, the study imposes them no costs, the data
would be confidential, and that they have the right to
withdraw from the study whenever they wished. They
were also assured that attending or not participating
in the study would not affect their patient’s treatment.

Results

A total of 123 patients, 16 patients not meeting inclu-
sion criteria, and family members of 17 patients were
not satisfied with their patient’s participation in the
study. Of all patients studied, 56 (60%) were males.
The mean ICU stay of patients was 10.45 + 14.94
days. A majority of the patients in all three groups
had received antibiotics during their ICU stay. The
between-group differences respecting participants’
demographic and clinical characteristics were not sta-
tistically significant (Table 1). The mean microbial
load of the three groups was not significantly different
before the intervention. However, after the interven-
tions, a significant difference in the microbial load of
the oral cavity was found between the three groups (P
< 0.021, Table 2). The Tukey post hoc test showed a
significant difference between the group treated with
Z. multiflora and those who received chlorhexidine (P
value = 0.016). The microbial load of the oral cavi-
ty increased in the groups treated with normal saline
and chlorhexidine, however, the load of microbes
decreased in the group treated with Z. multiflora, al-

Table 1. Between-group comparisons of the participants’ characteristics

Variables Zataria multiflora Chlorhexidine Normal saline P_value
n (%) n (%) n (%)
Male 22 (73.3) 20 (66.7) 14 (46.7)
Sex 0.712
Female 8 (26.7) 10 (33.3) 16 (53.3)
. . Yes 30 (100) 26 (86.7) 28 (93.3)
Receiving antibiotics 0.20°
No 0 4 (13.3) 2 (6.7)
Having other comor- Yes 9 (30) 10 (33.3) 8(27.3) 0.68°
bidities No 21 (70) 20 (66.7) 22 (73.3) ’
Mean+SD Mean+SD Mean+SD
Length of ICU stay, Day 11.03 +£3.10 7.90 £0.97 13.37 £3.33 0.58%*
Age, Year 50.66 + 4.68 53.07 £5.04 60.66 + 4.28 0.42%*
Duration of intubation, Day 7.40 = 1.30 7.07 £0.96 6.70 £ 0.62 0.96*

@ Chi-square test;® Fisher’s Exact test; *ANOVA
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Table 2. The mean microbial load of the three groups before and after the intervention

Group Before After
Mean (?eti?i?(:i Mean Stanc;e;ir(()indew- P value (paired t-test)
Total 102758.44 57157.52 110750.71 127601.27 0.581
Normal saline 100334.67 36240.88 106667.33 36512.82 0.161
Chlorhexidine 124345.60 67120.95 150509.67 209331.39 0.535
Zataria multiflora 84213.23 57870.61 76225.97 48676.37 0.541
P value (ANOVA) 0.072 0.021

though the within-group differences were not statisti-
cally significant (Table 2).

As the McNemar’s test revealed, after the intervention,
the number of patients with positive cultures was con-
siderably lower in the group treated with Z. multiflora
and the differences were statistically significant in
terms of Acinetobacter (P = 0.01) and Klebsiella

pneumonia (P = 0.02). Also in the normal saline and
chlorhexidine groups, the results of this test showed
that there was no statistically significant difference
between before and after the intervention for the fre-
quency of patients infected with E. coli, Staphylococ-
cus aureus, Acinetobacter, and Klebsiella pneumonia
(P >0.05; Table 3).

Table 3. The frequency and the type of microbes found in the bacterial cultures of the three study groups,

before and after the intervention

Groups E. coli Staph® Acinto® Klebe
) Before 2(6.7) 1(3.3) 17 (56.7) 9 (30)
Normal saline
After 3(10) 1(3.3) 18 (60) 11 (36.7)
P* 0.5 0.99 0.99 0.62
Before 1.3 6 (20 18(60 9(30
Chlorhexidine (3.3) (20) (60) (30)
After 4 (13.3) 6 (20) 16(53.3) 12(40)
P 0.37 0.99 0.77 0.45
) ) Before 3(10) 4(13.3) 11(36.7) 17(56.7)
Zataria multiflora
After 1(3.3) 1(3.3) 4(13.3) 8(26.7)
P 0.5 0.68 0.01 0.02

*McNemar’s test; n (%); Staphylococcus aureus; * Acinetobacter; ¢ Klebsiella pneumonia

Discussion

The results of the current study showed that the mean
bacterial load of the oral cavity was increasing in pa-
tients who received mouth care with normal saline or
chlorhexidine. However, the mean microbial load of
the oral cavity was significantly lower in those who
have been treated with Zataria multiflora. These find-
ings denote that Zataria multiflora mouthwash was
more effective than other mouthwashes used in this
study in reducing the microbial load of the oral cavi-
ty in patients under mechanical ventilation. An earlier
study by Baptista et al. showed the increase in the bac-
terial load of the oral cavity in patients with prolonged
use of mechanical ventilation and concluded that bac-
teria may migrate rapidly from the mouth and upper
airways during orotracheal intubation. This migration
might contribute to the pathogenesis of ventilator-as-
sociated pneumonia [22]. Jazayeri et al. studied the
in-vitro effects of essential oils of Thymus eriocalyx

and Thymus kotschyanus [23]. Consistent with our re-
sults, they have reported that the essential oils of these
two herbs can inhibit the growth of Candida Albicans.
Yadegar et al. have also reported that the ethanol ex-
tract of Zataria multiflora was effective in inhibiting
the growth of methicillin-resistant Staphylococcus
[24]. Another study has also reported that the essen-
tial oil of Thymus vulgaris has considerable antifun-
gal and antibacterial effects [25]. Two other studies
also compared the effects of chlorhexidine and some
other herbal mouthwashes containing Persica [26] or
Aloe Vera [27] and reported that the herbal mouth-
washes were more effective than chlorhexidine both
in inhibiting the growth of Candida Albicans [26] and
in the reduction of dental plaque [28].

The effect of Zataria multiflora essential oil on the
microbial load of the oral cavity can be attributable
to its antiseptic effects and to the fact that it contains
considerable amounts of ingredients such as thymol
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and carvacrol [29,30]. Due to its lipophilic properties,
thymol accumulates in the bacterial membranes and
finally destructs them [31].

In the present study, the number of patients with pos-
itive cultures was considerably lower in the group
treated with Zataria multiflora and the differences
were statistically significant in terms of Acinetobac-
ter and Klebsiella pneumonia. Some previous stud-
ies have also shown that Z. multiflora essential oil
reduces the growth of Acinetobacter [17,32], E. coli
[25,33-37], Klebsiella pneumonia [38,39], and Staph-
vlococcus aureus [17,40-42]. Methicillin-resistant
Staphylococcus is a common cause of nosocomial in-
fections in patients under mechanical ventilation [43].
Acinetobacter is also one of the opportunistic agents
and a majority of its infections affect the respirato-
ry tract of hospitalized patients, especially those ad-
mitted to ICUs. It can cause pneumonia in immuno-
compromised people and patients of ICUs. Infections
caused by Acinetobacter are of great concern because
of multidrug resistance to this pathogen [17]. Despite
advances in medical technology and the use of mouth-
washes such as chlorhexidine 0.2%, ventilator-asso-
ciated pneumonia is still among the most common
problems in ICUs patients [44], causing mortality
of more than 70% [45]. Therefore, the prevention of
ventilator-associated pneumonia is a top priority in all
patients under mechanical ventilation [46]. The use of
effective mouthwashes such as Z. multiflora can help
reduce the microbial load of the oral cavity which then
would decrease the risk of ventilator-associated pneu-
monia.

Conclusion

This study suggests the effectiveness of Z. multiflora
essential oil mouthwash on decreasing the microbial
load of the oral cavity and on inhibiting the growth
of bacteria such as Acinetobacter, E. coli, Staphylo-
coccus aureus, and Klebsiella pneumonia. Therefore,
nurses can use this mouthwash to reduce the microbial
load of the oral cavity in patients under mechanical
ventilation and reduce the risk of ventilator-associated
pneumonia. In the present study, we only focused on
the effect of Z. multiflora essential oil mouthwash on
the microbial load of the oral cavity but did not assess
the rate of ventilator-associated pneumonia. Further
studies should be performed to examine the effect of
Z. multiflora mouthwash on the incidence of ventila-
tor-associated pneumonia in patients under mechani-
cal ventilation. This study was conducted in a hospital
and therefore, the results might not be generalized.
Larger, multicenter clinical trials are suggested. Also,
other limitations of the study may include the possible
effects of confounding variables that could not be con-
trolled, and the existence of ethanol in Z. multiflora
mouthwash that can interfere with the results.

Trial registration
IRCT, 20100124003146N6. Registered 10 Mars 2019,
https://www.irct.ir/user/trial/37111/view

Conflict of Interests

The authors declare no conflict of interest. The fund-
ing body had no role in the design of the study and
collection, analysis, and interpretation of data, and in
writing the manuscript.

Acknowledgments

This study was supported by the research deputy of
Kashan University of Medical Sciences, Kashan, Iran
(Grant number: 97152). The authors would like to
thank the Research Administration of Kashan Univer-
sity of Medical Sciences, Kashan, Iran, as well as all
administrators, nurses, and patients of Shahid Behesh-
ti Hospital, Kashan, Iran, for their collaboration.

References

[1] Adib-Hajbaghery M, Ansari A, Azizi-Fini E. Oral care in ICU
patients: a review of research evidence. Feyz 2011;15:280-
293.

[2] Jabbari Ghanati M, Haghighi Moghadam Y, Valizadeh Hassan-
loei MA, Ghraaghaji Asl R. Comparison of the effect of two
methods mouth wash (chlorhexidine and chlorhexidine com-
bined with hydrogen peroxide solution) on frequency of oral
plaques in patients undergoing mechanical ventilation in the
intensive care unit. J Urmia Nurs Midwifery Fac 2018;16:507-
516.

[3] Berry AM, Davidson PM, Masters J, Rolls K. Systematic lit-
erature review of oral hygiene practices for intensive care
patients receiving mechanical ventilation. Am J Crit Care
2007;16:552-562.

[4] Cendrero JAC, Sole-Violan J, Benitez AB, Catalan JN, Fernan-
dez JA, et al. Role of different routes of tracheal colonization
in the development of pneumonia in patients receiving me-
chanical ventilation. Chest 1999;116:462-470.

[5] Shafipour V, Haghighi A, Bagheri-Nesami M. The Impact of
oral Care in the prevention of ventilator-associated pneumo-
nia: a narrative review. Iranian J Nurs Res 2018;12:25-36.

[6] Dadgari F. Ventilated associated pneumonia and Prevention.
Med Sch Mag 2010;8:90-94.

[7] Segers P, Speekenbrink RG, Ubbink DT, van Ogtrop ML, Bas
A. Prevention of nosocomial infection in cardiac surgery by
decontamination of the nasopharynx and oropharynx with
chlorhexidine gluconate: a randomized controlled trial. Jama
2006;296:2460-2466.

[8] Seyedalshohadaee M, Rafii F, Faridian Arani F. Evaluating the
effect of mouth washing with chlorhexidine on the ventilator
associated pneumonia. Iran J Nurs 2012;25:34-44.

[9] Villar CC, Pannuti CM, Nery DM, Morillo CM, Carmona MJC,
et al. Effectiveness of intraoral chlorhexidine protocols in the
prevention of ventilator-associated pneumonia: meta-analysis
and systematic review. Respir Care 2016;61:1245-1259.

[10] Khezri HD, Gorji MAH, Morad A, Gorji H. Comparison of

192 http://jtim.tums.ac.ir



Ear acupressure on back pain

S. A. Vagharseyyedin et al.

the antibacterial effects of matrica & Persica™ and chlorhex-
idine gluconate mouthwashes in mechanically ventilated ICU
patients: a double blind randomized clinical trial. Rev Chilena
Infectol 2013;30:368-373.

[11] Irani H, Sargazi G, Dahmardeh AR, Pishkar Mofrad Z. The
effect of oral care with miswak versus chlorhexidine on the
incidence of ventilator-associated pneumonia: a clinical trial
study. Med Sur Nurs J 2019;8:¢100387.

[12] Ziaie Rad M, Taherian H. Effect of mouthwash with Boswellia
extract on the prevention of dental plaque formation in patients
under mechanical ventilation. Nurs Midwif Stud 2020;9:77-82.

[13] Mutluay Yayla E, Izgu N, Ozdemir L, Aslan Erdem S, Kartal
M. Sage tea—thyme—peppermint hydrosol oral rinse reduces
chemotherapy-induced oral mucositis: A randomized con-
trolled pilot study. Complement Ther Med 2016;27:58-64.

[14] Duarte MC, Figueira GM, Sartoratto A, Rehder VL, Delar-
melina C. Anti-candida activity of brazilian medicinal plants.
J Ethnopharmacol. 2005;97:305-311.

[15] Zamani N, Shams M, Nimrouzi M, Zarshenas MM, Abolhasani
Foroughi A, et al. The effects of Zataria multiflora Boiss.
(Shirazi thyme) on nonalcoholic fatty liver disease and insulin
resistance: a randomized double-blind placebo-controlled clin-
ical trial. Complement Ther Med 2018;41:118-123.

[16] Sajed H, Sahebkar A, Iranshahi M. Zataria multiflora Boiss.
(Shirazi thyme)—an ancient condiment with modern pharma-
ceutical uses. J Ethnopharmacol 2013;14:686-698.

[17] Sienkiewicz M, Lysakowska M, Ciecwierz J, Denys P, Kowal-
czyk E. Antibacterial activity of thyme and lavender essential
oils. Med Chem 2011;7:674-689.

[18] Thosar N, Basak S, Bahadure RN, Rajurkar M. Antimicrobial
efficacy of five essential oils against oral pathogens: an in vit-
ro study. Eur J Dent 2013;7:S71-S77.

[19] Nzeako BC, Al-Kharousi ZS, Al-Mahrooqui Z. Antimicrobi-
al activities of clove and thyme extracts. Sultan Qaboos Univ
Med J. 2006;6:33-39.

[20] Chandrahas B, Jayakumar A, Naveen A, Butchibabu K, Reddy
PK, et al. A randomized, double-blind clinical study to assess
the antiplaque and antigingivitis efficacy of Aloe vera mouth
rinse. J Indian Soc Periodontol 2012;16:543-548.

[21] Firouzian A, Darvishi-Khezri H. Comparison of the antibac-
terial effects of persica, matrica and chlorhexidine gluconate
mouthwashes and normal saline in mechanically ventilated
ICU patients: a clinical trial. Feyz 2016;19:486-494.

[22] de Carvalho Baptista IM, Martinho FC, Nascimento GG, da
Rocha Santos CE, do Prado RF, et al. Colonization of orophar-
ynx and lower respiratory tract in critical patients: risk of ven-
tilator-associated pneumonia. Arch Oral Biol 2018;85:64-69.

[23] Jazayeri M, Radi S, Abdosamadi HR, Madani Pour A, Samie
L. Comparison the inhibitory effects of essential oil of thy-
mus eriocalyx and thymus kotschyanus with nystatin on
candida albicans growth-in vitro study. J Mashhad Dent Sch
2016;40:133-142.

[24] Yadegar AB, Satari MO, Bigdeli MH , Bakhtiari FR. Survey
and comparison of antibacterial effects of alcholic extracts of
leaf, flower and root of vulgaris harvestal in Shiraz city against
methicilin resistant staph aureus. J Herbal Drugs 2009;9:58-

64.

[25] Mohamadpoor GH, Majd AH, Nejad sattari TH, Mehrabian
SD, Hosseinzadeh Kelagar AS. Antibacterial and anti fungal
properties of essences of tymus vulgaris, ziziphora clinopo-
dioides and saturja bachtiarica. Journal Of Sciences (Islamic
Azad University) 2010;20:111-120.

[26] Yaghooti Khorasani MM, Assar S, Hosseini OR. Comparison
of antimicrobial effects of Persica® and chlorhexidine with
sodium hypochlorite on enterococcus fecalis and candida albi-
cans: an in vitro study. J Mashhad Dent Sch 2010;34:153-160.

[27] Chhina S, Singh A, Menon I, Singh R, Sharma A, et al. A
randomized clinical study for comparative evaluation of Aloe
Vera and 0.2% chlorhexidine gluconate mouthwash efficacy
on de-novo plaque formation. J Int Soc Prev Community Dent
2016;6:251-255.

[28] Paraskevas S. Randomized controlled clinical trials on agents
used for chemical plaque control. Int J Dent Hyg 2005;3:162-
178.

[29] Ravanshad S, Basiri E, Dastgheib B. Antimicrobial Activity of
Different Concentrations of Essential Oil of Zataria Multiflora
on Enterococcus Faecalis. J Dent 2007;8:28-36.

[30] Rahimi V, Hekmatimoghaddam S, Jebali A, Khalili Sadrabad
E, heydari A, et al. Chemical composition and antifungal ac-
tivity of essential oil of zataria multiflora. Journal of Nutrition
and Food Security 2019;4:1-6

[31] Mollarafie P, Khadiv Parsi P, Zarghami R, Amini Fazl M, Gha-
farzadegan R. Antibacterial and wound healing properties of
thymol (thymus vulgaris Oil) and its application in a novel
wound dressing. J Medicinal Plants 2015;1:69-81.

[32] Mahboobi M, Feizabadi M. The antimicrobial activity of
thyme, sweet marjoram, savory and eucalyptus oils on escher-
ichia coli, salmonella typhimurium, Aspergillus niger and As-
pergillus flavus. J Medicine Plants 2009;8:137-144.

[33] Mohamad poor GH, Majd AH, Nejad sattari TH, Mehrabian
SD. Antibacterial and anti fungal properties of essences of ty-
mus vulgaris, ziziphora clinopodioides and saturja bachtiarica.
J Siau 2010;20:111-120.

[34] Goudarzi M, Sattari M, Najar piraich S, Goudarzi G, Bigde-
li M. Antibacterial effects of aqueous and alcoholic extracts
of Thyme on enterohemorrhagic Escherichia coli. yafte
2006;8:63-69.

[35] Singh N, Singh R, Bhunia A, Stroshine R. Effect of inoculation
and washing methods on the efficacy of different sanitizers
against Escherichia coli O157: H7 on lettuce. Food Microbiol
2002;19:183-193.

[36] Costa ACd, Santos BHCd, Santos Filho L, Lima EdO. Antibac-
terial activity of the essential oil of Origanum vulgare L.(La-
miaceae) against bacterial multiresistant strains isolated from
nosocomial patients. Rev Bras Farmacogn 2009;19:236-241.

[37] Fazlara A, Najafzadeh H, Lak E. The potential application of
plant essential oils as natural preservatives against Escherichia
coli O157: H7. Pak J Biol Sci 2008;11:2054-2061.

[38] Xhaxhiu K, Keci E, Korpa A, Seiti B. A study of the inhibitory
effect of six essential oils toward Klebsiella pneumoniae. Adv
Food Sci 2013;35:104-109.

[39] Man A, Santacroce L, Iacob R, Mare A, Man L. Antimicrobial

http://jtim.tums.ac.ir 193



Zataria multiflora in patients under mechanical ventilation

7. Gholami et al.

activity of six essential oils against a group of human patho-
gens: a comparative study. Pathogens 2019;8:15.

[40] Mohsenipour Z, Hassanshahian M. The inhibitory effect of
Thymus vulgaris extracts on the planktonic form and biofilm
structures of six human pathogenic bacteria. Avicenna J phy-
tomedicine 2015;5:309-318.

[41] Kavanaugh NL, Ribbeck K. Selected antimicrobial essential
oils eradicate Pseudomonas spp. and Staphylococcus aureus
biofilms. Appl Environ Microbiol 2012;78:4057-4061.

[42] Zahraei SM, Vojgani M, Bayat M, Tarshizi H, Akhoundzadeh
A. Determination of minimum inhibitory concentrarion (mic)
of extract of zataria, multiflora, against the clinical isolates of
streptococcus agalactiae staphylococcus, Aureus and E. Coli.
J Vet Res 2005;60:107-110.

[43] Soltan Dallal MM, Bayat M, Yazdi MH, Aghaamiri S, Ghor-
banzadeh Meshkani M, et al. Antimicrobial effect of Zataria
multiflora on antibiotic-resistant Staphylococcus aureus strains
isolated from food. Sci. J Kurd Univ Med Sci 2012;17:21-29.

[44] Giard M, Lepape A, Allaouchiche B, Guerin C, Lehot J-J, et al.
Early-and late-onset ventilator-associated pneumonia acquired
in the intensive care unit: comparison of risk factors. J Crit
Care 2008;23:27-33.

[45] Jansson M, Ala-Kokko T, Ylipalosaari P, Syrjdld H, Kyngés H.
Critical care nurses’ knowledge of, adherence to and barriers
towards evidence-based guidelines for the prevention of ven-
tilator-associated pneumonia—a survey study. Intensive Crit
Care Nurs 2013;29:216-227.

[46] Ruffell A, Adamcova L. Ventilator-associated pneumonia: pre-
vention is better than cure. Nurs Crit Care 2008;13:44-53.

194 http://jtim.tums.ac.ir



