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CLINICAL STUDY

Comparison of antibacterial effects of oral rinses
chlorhexidine and herbal mouth wash in patients admitted to
intensive care unit
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Abstract: Background and purpose: Mouthwashes decrease the risk of VAP by reducing the number of microorganisms and their transmission and colonization in the lung. Among the oral rinses, chlorhexidine is considered
as the gold standard but it has a variety of complications. The purpose of this study was to determine and compare anti-bacterial effects of the chlorhexidine gluconate and herbal mouthwashes in intensive care unit patients.
Materials and methods: In this double blind randomized clinical trial, 60 patients who were admitted in ICU
were divided into two equal 30 persons groups. In the first group Chlorhexidine gluconate 2 % mouthwash and
in the second group herbal mouth wash was used. Just before and again after 6 min of oral rinsing, salivary
samples were obtained without any stimulation in order to culture Staphylococcus aureus and Streptococcus
pneumoniae. The data were processed in SPSS16 software and were analyzed by appropriate statistical tests.
Results: Matrica® and chlorhexidine mouthwashes have significant antibacterial effects against Streptococcus
pneumoniae and Staphylococcus aureus. Decreasing of the number of bacteria in samples after oral rinsing
was significant in both groups (p < 0.001) but chlorhexidine was significantly more effective than herbal mouth
wash in reducing the number of colonies (p < 0.001).
Conclusion: The herbal mouth wash has significant antibacterial effects against Staphylococcus aureus and
Streptococcus pneumoniae, but its efficacy is less than chlorhexidine, so after further investigation, it would be
considered as an alternative to chlorhexidine in ICUs (Tab. 3, Ref. 33). Full Text in PDF www.elis.sk.
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Pathogenic oral microflora plays an important role in several
systemic diseases including cardiovascular diseases, pneumonia,
endocarditis, chronic lung disease, atherosclerosis associated with
endotoxin, and bacteremia (1 – 3). In healthy adults, streptococcus viridians is the predominant aerobic organism in the mouth
flora but in ICU patients this flora often changes to Streptococcus
pneumoniae and Staphylococcus aureus, that cause ventilatore
associated pneumonia (VAP) (4).
Gram-positive bacterias such as Staphylococcus aureus and
pneumococcus are the most common organisms causing early
VAP and gram-negative agents including Pseudomonas aeruginosa
causing late VAP (5). VAP begins at least 48 hours after starting
mechanical ventilation with tracheal tube and is the most common nosocomial infection in ICU with an incidence rate of 9 ‒ 40
%. It increases hospitalization time and costs and allocates up to
15 – 45 % of mortality to itself (6 – 9). Accumulation of bacteria
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in the throat is one of the most important risk factors for VAP
and the relation between VAP and oral microflora is thoroughly
known (10).
George and colleagues showed that 42 percent of pathogens
isolated from respiratory secretions of 26 patients with VAP had
previously existed in oropharynx (11). So it seems that an effective
way to prevent VAP is reducing the amount of oral microorganisms.
Mouthwashes are oral irrigators that are used for oral hygien
improvement. In addition, the mouthwashes are effective in reducing oral microbial flora, removing the remaining food and
creating pleasant taste in the mouth. Among the mouthwashes,
chlorhexidine (CHX) is considered as the gold standard, but has
several adverse effects that are often unpleasant for the patients,
such as creation of dental pigments, taste changes, mucosal irritation and dryness and injuries, squamous changes of the gums,
allergies and even the occurrence of anaphylactic shock, acute respiratory distress syndrome, adverse effects on the fetus, cytotoxic
effects and negative systemic effects if ingested, precipitating the
gingiva to form a supragingival mass due to changes in acidity of
the mouth, and also increased accumulation of bacteria after treatment with CHX (12 – 17). Therefore, there was always tendency
to use mouthwashes that shows equality with CHX in terms of
antimicrobial effects and at the same time has less adverse effects
compared with CHX. Various researches have been done in order
to find anti-microbial materials with plant origin (18).
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Among herbal mouthwashes produced domestically we can
name Matrica® with trade name Camicell™, a production of
Baryj Essence Company. This product contains plant extracts of
chamomile flowers, with the scientific name Matricaria Chamomilla, from the Campositae family (19). Chamomile’s antifungal
effects particularly with regard to its effect on Candida albicans and
herpes virus, and finally its anti-bacterial and anti-inflammatory
effects have provided a unique position regarding the application
of this mouthwash (20). Also a powerful antioxidant effects have
been reported in chamomile (21).
In a study by Szalontai and colleagues in 1979 in Hungary the
active antifungal effects of chamomile components were confirmed.
In this study, antifungal effects of chamomile biological active ingredients including Chamazulene, Alphabisabolol, total flavonoids
and Umbelliferon on fungi such as Trichophyton Mentagrophytes,
Trichophyton and Candida albicans, with a concentration of 100
μg/ml were confirmed (22). But less investigations have been
done on its antibacterial effects against VAP producing factors.
Therefore, after more specialized tests and clinical studies, the
herbal mouthwash Matrica® can be used as an alternative to chemical mouthwashes. Since the type of microorganisms in hospitalized
patients is different from patients referring to dental clinics and the
amount of body strength, safety and the use of oral mouthwash by
these patients also differs with alert patients, and according to the
problems with side effects due to synthetic antiseptic resistance
(23, 24) we aimed to study to determine the antimicrobial effects
of herbal mouthwash Matrica® in patients hospitalized in ICU.
Materials and methods
The present study was conducted to determine and compare the
anti-bacterial effects of mouthwashes chlorhexidine and Matrica®
in patients admitted to the intensive care unit. In our randomized
double blind clinical trial study, 60 cases of patients admitted to
ICU wards of Sari Imam Khomeini Educational Center were enrolled based on some inclusion criteria and were randomly divided
into two groups of chlorhexidine and Matrica®.
Some of the Inclusion criteria were:
1) age over 15 years and under 65 years
2) Third and fourth day of ICU stay
3) having a tracheal tube and mechanical ventilation for 3 to 4 days
4) having a nasogastric tube for 3 to 4 days
Considering that changes of oral microflora to pathogens causing VAP occur 48 to 72 hours after intubation and hospitalization
in ICU (25) Thus this study was performed between the third and
fourth days of hospitalization in ICU.
Exclusion criteria were:
1) re-intubation
2) a history of antibiotic treatment before hospitalization
3) pulmonary and systemic infections
4) autoimmune diseases and malignant diseases
5) history of radiation therapy and immune weakening drugs such
as corticosteroids

6) history of sensitivity to mouthwash used, asthma, allergic inflammation of the nose and skin inflammation
7) Species response to oral rinse Brvz·hr
8) use of any antimicrobial mouthwash, over two months before
hospitalization
9) oral mucosal lesions and advanced periodontal disease
10) negative culture samples taken before using the mouthwash
of S. aureus and pneumococcal
11) coagulopathy or anticoagulant drugs
12) less than 106 colonies of bacteria in saliva samples before
mouthwash
In the first group, patients received 2 % oral chlorhexidine as
mouthwash, manufactured by pharmaceutical company of drug city
(Tehran, Iran). In the second group, herbal mouthwash Matrica®
made by Baryj pharmaceutical company with a concentration of
1 to 10 (10 drops of Matrica® mouthwash in 9 cc water) was used
according to manufacturer›s instructions (With the recommended
dose, no symptoms were observed).
The method for data collection was by interviews with patients’
families, inspectation and physical examination and completion
of the questionnaire. In the questionnaire, issues such as mouthwash identification code, age, sex, nutritional serum reception,
drug regimen (antibiotics), presence or absence of Pneumococcus
after rinsing with mouthwash, presence or absence of S. aureus
after rinsing with mouthwash, total number of bacteria colonies
before and after rinsing with mouthwash, history of diabetes and
duration of diabetes were recorded.
Patients in both groups were matched for drug regimen (central
nervous system attenuators – antibiotics – salivation modulators –
attenuators of the stomach PH), duration of ICU hospitalization,
and frequency of washing with normal saline before entering the
study. In both groups all surfaces of the mouth, gums, tongues,
pharynges and teeth were carefully swabbed with the mouthwash
for 6 minutes until all the oral cavity surfaces were in contact with
the mouthwash. Mouthwash volume in both groups was 10 cc and
at the end of washing, the solution was removed out of the mouths
of patients via sterile suction. Immediately before and six minutes after the rinse, without any provocation, saliva samples were
obtained for culturing S. aureus and Streptococcus pneumoniae.
Time of study was the same for all patients in the morning shift,
the condition of patients while doing mouthwash, in both groups
was in supine position. Moreover, sterility observation, such as
complete and frequent hand washes and use of sterile gloves before and after mouth wash was done.
Samples were taken using sterile swabs directly from the tonsils and postero-superior areas of oropharynx and immediately
putted on the blood agar medium (made in Germany) and swab
entered the liquid medium TSB for bacterial colony counting; after
that, the plate with the TSB culture medium was transferred to the
Microbiology Laboratory within two hours (26).
To culture S. aureus and pneumococcus, a blood agar medium
made in Merk Company, Germany, was used. For an experimental diagnosis of Staphylococcus aureus we utilized coagulase test
and Novobiocin antibiotic disk, optochin test to identify pneumococcus, and pour plate technique for counting the total colony
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number of bacteria; to determine the unit of colony counting we
used CFU associated with TSB fluid media made in Quelab Company, Canada.
For counting bacteria colonies, liquid TSB medium was incubated for about 24 hours at 37 °C, then using the standard curve,
the total number of bacteria was estimated. To confirm the test
results, pour plate method was used in successive dilutions (20).
Due to large numbers and ease of computation in statistical tests,
logarithmic numbers were used.
Anti-bacterial evaluation was performed based on the presence
or absence of S. aureus and pneumoncoccus in samples after the
rinse, and significant differences in total colony counts between
the samples before and after mouthwash were determined (p <
0.05). To compare the number of colony of bacteria t-test (Independent & Paired) was utilized and Comparison of S. aureus
and pneumococcal in a group and between two groups was done
using McNemar and chi-square Tests. Data were analyzed using
SPSS 15.00 software
Results
Patients in both groups in terms of sex, age, receiving TPN,
history and duration of diabetes, were not significantly different
(Tab. 1).
In this study it was found that chlorhexidine and Matrica®
mouthwashes are effective on Strep. pneumoniae and Staph. aureus (p = 0.026 and p = 0.001, respectively) (Tab. 2).
Fisher test showed that there was a significant difference between the two groups in terms of the presence of S. aureus and
pneumococcus after mouthwash (p = 0.02 and p = 0.001, respectively). Although antibacterial effects of both mouthwashes were
thoroughly obvious, the mouthwash Matrica® had weaker antibacterial effect than chlorhexidine against S. aureus and pneumococcus. Both Chlorhexidine and Matrica® mouthwashes induced significant decrease in the number of living oral bacteria
colonies (Tab. 3).
The mean and standard deviation (SD) for bacteria colony
numbers (log CFU) before intervention in groups chlorhexidine
and Matrica® were 5.98 ± 0.04 and 5.97 ± 0.04, respectively and
t-test did not show a significant difference in bacteria colony numbers before intervention ; i.e. bacteria colony numbers were statistically equal before intervention (p = 0.56). The results showed that
there was a significant difference in terms of the number of bacteria
colonies in two groups after the intervention, in the chlorhexidine
group, reduction of the number of colony was higher than in Matrica® (t = 6.10 and p < 0.001).
Discussion
The purpose of this study was to determine and compare the
effects of anti-bacterial mouthwashes chlorhexidine and Matrica®
in patients admitted to intensive care unit. The results showed that
chlorhexidine and Matrica® reduced the number of bacteria colonies and were effective on S. aureus and Pneumococcus, although
chlorhexidine had greater anti-bacterial effects than Matrica®.
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Tab. 1. Comparison of some variables between groups chlorhexidine
and Matrica®.
Group
Variale
Age (years)
Sex

Chlorhexidine

Matrica®

p

7.52 ± 7.1
14 (23.3%)
1 (26.7%)
11 (18.3%)
19 (31.7%)
14 (23.3%)
16 (26.7%)
16 (26.6%)
9 (15%)
5 (8.4%)

7.56 ± 8.6
13 (21.7%)
17 (28.3%)
16 (26.7%)
14 (23.3%)
13 (21.7%)
17 (28.3%)
17 (28.3%)
7 (11.7%)
6 (10%)

0.13
0.79

male
female
TPN
Yes
no
Hx of Diabetes Yes
no
Duration of
0
< 5y
Diabetes
5y and more

0.19
0.79
0.83

Tab. 2. Comparison of presence or absense of S. Aureus and pneumococcus before and after oral rinse.
Group

Patients positive
for
Chlorhexidine S. aureous
Pneumococcus
Matrica®
S. aureous
Pneumococcus

Before
intervention
30 (100%)
30 (100%)
30 (100%)
30 (100%)

After
intervention
7 (23.3%)
1 (3.3%)
21 (70%)
8 (26.6%)

p
0.001
0.001
0.004
0.001

Tab. 3. Comparison of colony number before and after intervention
in groups chlorhexidine and Matrica®.
CFU
Group
Chlorhexidine
Matrica®

Before
intervention
5.98 ± 0.04
5.97 ± 0.04

After
intervention
4.81 ± 0.28
5.15 ± 0.11

p
0.001
0.001

Oropharyngeal colonization is a strong independent predictive
factor for later colonization of trachea and bronchi. Scannapieco
and colleagues showed that the potential pathogens causing VAP,
including S. aureus and Pseudomonas aeruginosa were found in
the oral cavity of ICU patients (23).
Wide ranges of synthetic mouthwashes are offered in the
markets of Iran of which chlorhexidine as the most effective antimicrobial mouthwash is approved by FDA and ADA. Many studies have been done about antibacterial effects of chlorhexidine
mouthwash. Veksler (1998) and Arweiler (2001) demonstrated
that chlorhexidine significantly reduced the number of living oral
bacteria (27, 28). In the study Wechsler’s chlorhexidine 12 %
was used. Although in our study chlorhexidine 2 % was applied,
similar results were obtained with the Wechsler’s study. Maybe
we can say that lesser concentrations of chlorhexidine have acceptable impact on the number of bacteria colonies. In this study,
both mouthwashes had significant effects on reducing the number of oral bacteria but the effect of chlorhexidine 2 % on oral
bacterial count was more prominent. Vianna et al (2004), during
an in-vitro evaluation of the antimicrobial activity of sodium hypochlorite and chlorhexidine, showed that chlorhexidine reduces
aerobic microorganisms (S. aureus, C. albicans) in a minute or less,
also chlorhexidine, in all its concentrations, eliminates all microorganisms in 30 seconds or less (29). Scannapieco (2009) after
evaluating the effect of chlorhexidine on oral pathogenic bacteria
in 115 trauma patients undergoing mechanical ventilation showed
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that chlorhexidine 12 % reduces Staphylococcus aureus and Pseudomonas aeruginosa and Acinetobacter in dental plaques (30). In
this study, oral pathogens in dental plaques which are considered
as a source of growth of bacteria were evaluated, but in our study
oral pathogens in the oropharyngeal area were evaluated, perhaps
they are more important sources for the pathogens causing VAP in
the mouths of patients under mechanical ventilation and of course
this is controversial through various articles (5, 31). In the present
study the effects of chlorhexidine 2 % on S. aureus and Pneumococcus were well demonstrated.
Due to high bacterial resistance to conventional antibiotics,
and relatively high costs and complications of these drugs, the use
of medicinal plants has increased. Among different plants, German chamomile with scientific name of Matricaria Chamomilla
has different effects form which, anti-inflammatory and antimicrobial effects are of value. Maybe herbal mouthwashes have the
competency to be used as acceptable alternative for chlorhexidine
in intensive care units.
Atai (2007) in an in-vitro study comparing the antifungal and
antibacterial effects of mouthwashes Persica™, Matrica®, and Iral
wax™ with chlorhexidine showed that among these herbal mouthwashes, Matrica® has stronger antibacterial effects against Strep.
Sanguis, strep. Salivarius, Strep. Sobrinus, Actinomyces Viscosus,
and candida Albicans, but this difference was not statistically significant (18). Lee et al (2005) in a laboratory study showed that
Chamomile extract has anti-bacterial effects on non-oral strains
but they did not clarify the amount and intensity of this effect (32).
Although the type of dental pathogens is different from VAP producing factors, but the study also showed significant anti-bacterial
effects on agents causing early VAP. Some studies showed no effect for this plant essense against Pseudomonas aeruginosa (33)
which is probably due to its resistance. In Salehi’s (2005) clinical
study it was found that the mouthwash Matrica® had dramatic
effect in reducing microorganisms around orthodontic brackets
and the results of this study are quite similar to ours, so we can
express that the herbal mouthwash Matrica® not only reduces the
number of bacteria colonies in healthy people but also is effective on the number of oral bacteria in patients under mechanical
ventilation while they have different and more resistant flora than
healthy subjects (20). Pak-nejad (2006) in a study comparing the
effect of mouthwash Matrica® with chlorhexidine 2 % in patients
with chronic periodontitis stated that «though its effect on packet
elimination (74 %) is significantly lesser than Chlorhexidine (94
%), but this finding alone is of value and shows the impact of Matrica® on microorganisms and reducing pocket depth and perhaps
still herbal compounds are not competitive enough with CHX in
changing flora of microorganisms and creating a new attachment”
(19). This study is the first clinical trial of mouthwash Matrica®
in patients hospitalized in intensive care unit and few laboratory
studies have been done about its anti-bacterial effects. In this
study, using mouthwash Matrica® did not cause certain side effects, considering the short time of utilization. Chit-sazi showed
that Matrica® has almost no effect on teeth discoloration (21).
Considering the antibacterial properties of herbal mouthwash
Matrica® in the present and previous studies, possessing plaque

and gingivitis reducing effects, and far fewer side effects than are
chemical mouthwash, perhaps after further studies, especially on
causes of ventilation pneumonia, antimicrobial mouthwash can be
used to prevent VAP in patients hospitalized in intensive care units.
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