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اخلالضة
 مصمت ادلراسة احلامية دلراسة امتأثري املضاد نوبكرتاي مرتاكزي خمتوفة من.( ألغراض ظبية خمتوفة عاملياRue ( ( وامسعدsage (  اس تخدمت مادة املريميية:األهداف
) عىل عينات بكتريية مت عزمها من قناة اجلذر خمترباي وقورهت امنتاجئ مع حموول%0.005 ،%0.05 ،%0.5 ( املس تخوطات اهكحومية و املائية نومريميية و امسعد
اس تخدمت يف ادلراسة عينات بكتريية مزروعة:| املواد وظريقة امعمل. ) كس يعرة اجبابية واحملوول املوحي امفسوجي كس يعرة سوبية%0.2) اهلكوروهكسدين لكوكو هيت
 مل من لك من امعينة امبكتريية واحملوول املفحوص (املريميية0.1  مل من اموسط امزرعي هقيع امقوب وادلماغ مت اضافة4 هلك. ساعة وماخوذة من قناة اجلذر18 ملدة
 مت حتديد امقمي الامتطاضية نوزرعات بعريقة قياس. ساعة48  درجة مئوية ملدة37  واهلكوروهكسدين) وضعت امزرعات بعد ذكل يف احلاضنة بدرجة، امسعد،
 أظهرت امنتاجئ ان املس تخوطات اهكحومية واملائية هلك من املريميية وامسعد متتكل خطائص: امنتاجئ. انهوميرت550 امعكورة ابس تخدام املعياف امضويئ وبعول مويج
بيامن فشل احملوول املوحي امفسوجي يف اظهار اي اتش\ثري مضاد.مضادة نوبكترياي وابختالف معنوي مقارهة ابهلكوروهكسدين ضد الاحياء اجملهرية مقناة اجلذر
.متتكل املريميية وامسعد اتثري مضاد نوبكترياي ضد الاحياء اجملهرية (امهوائية وامالهوائية) مقناة اجلذر عند مقارنهتا ابهلكوروهكسدين: الاس تنتاجات.نوبكترياي
لكوروهكسدين لكوكوهيت، املريميية، امسعد،  امتأثري املضاد نوجراثمي:اهلكامت املفتاحية
ABSTRACT
Aims: To investigate the antimicrobial effect of different concentrations of ethanolic and
aqueous extracts of Sage and Rue (0.5%, 0.05%, 0.005%) on bacterial samples. They were isolated from root canal system in vitro, and the results were compared with that of chlorhexidine gluconate (0.2%) as a positive control and normal saline as a negative control. Materials and Methods:
Eighteen hours cultured bacterial samples of the root canal were used. To each 4ml of Brain
Heart Infusion Broth (BHI), 0.1 ml of both bacterial sample and the examined solution Sage, Rue
and chlorhexidine were added. Cultures were incubated at 37°C for 48 hours. The absorbance values of the cultures were determined by the turbidity method using spectrophotometer at (550 nm). Results: The results showed that both ethanolic and aqueous extracts of Sage and Rue have antibacterial effects in all concentrations with a significant variance compared with chlorhexidine
against root canal microorganisms, while normal saline failed to show any antimicrobial activity. The
results also showed that the ethanolic extracts of both plants have a higher antibacterial activity than
the aqueous extracts. Conclusions: Rue and Sage demonstrated antibacterial effects on the root canal
microorganisms (both aerobic and anaerobic) when compared with chlorhexidine.
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INTRODUCTION
Due to the indiscriminate use of
antimicrobial drugs, microorganisms
have developed resistance to several
antibiotics and created immense clinical problems in the treatment of infectious diseases (1).
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There is a need to develop alternative antimicrobial drugs for the treatment of infectious diseases. One approach is to screen new inexpensive
and effective drugs from other sources
including plants for the possible antimicrobial properties (2).
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Herbal products are well–known
for their reputed medicinal properties,
however, most of them are empirically
used(3).
Ruta graveolens (Rue): Several plants
of the Rutaceae family are used in the
traditional medicine worldwide. The
most common medicinal plant of this
family is Ruta graveolens, known as
Rue and native to Europe. This plant is
in Medicinal use for various clinical
conditions from very ancient time but
rationality of its use is still controversial. In homeopathy, Rue is an important remedy for deep acting pain and
Rheumatism besides being used for
eyestrain — induced headache (4).
It has also been used as a remedy
for gastric disorders, stiff neck, dizziness, headache and soon (5).
Rue contains different active compounds, out of them rutin, a flavonoid,
coumarins which is responsible for the
antimicrobial activity of Rue (6).
Salvia officinalis (Sage): is a large and
polymorphous genus of the family Lamiaceae, comprising about 900 species
with almost cosmopolitan dissemination. A special position among them
has the herbal species of Salvia officinalis(1).
The prevailing components in the
plant extract obtained by ultrasound extraction were alpha – thujone (48.4%) and
camphor (14.2%), in the methylene chloride extract were alpha – thujone (15.7 –
59.3 %), 1,8 –cineole (10.9–43.1 %) and
beta–thujone (4.9 – 25.8%). Some components of the plant extract and the essential
oils of Salvia officinalis have antimicrobial activity. Linalyl acetate and terpineol
have the greatest power of bacterial inhibition(7).
Salvin from acetone extract of the
dried flowers is effective against Staphylococcus aureas(8). The hart Sage has along
history of use in food and medicine and
was used topically for the treatment of
wounds, sprains and muscle injuries and as
a gargle for sore throat, hoarseness and
cough(2).
The aim of this study to investigate the
antimicrobial effect of different concentrations of ethanolic and aqueous extract of
Sage and Rue (0.5%, 0.05%, 0.005%) on
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bacterial samples isolated from root canal
in vitro and compare the results with
chlorhexidine (0.2%) as a positive control
and normal saline as a negative control.

MATERIALS AND METHODS
A. Preparation of Plants Extract:
1. Aqueous extract of Sage and Rue:
Two hundred and fifty grams of the
plants were grounded to powder using
commercially available food blender (S.S/
GLASSCO/ India) and then the powder
was mixed with 1 liter of distilled water
and left at 4°C for 24 hours. Then the resultant mixture were filtered through two
layers of gauze and again passed through
No. 1 filter paper to get rid of the gross
ruminants of the mixture(9). A turbid thick
solution of 100% concentration was obtained. The dilutions were made with distilled water according to the following equation advocated by Summerlin (1981)(10)
(law of dilution); volume(1) x concentration(1)=volume(2)x
concentration(2).
Three dilutions were prepared (0.5%,
0.05% and 0.005%).
2. Ethanolic extract of Sage and Rue:
Two hundred fifty grams of the plants
were grounded to powder using commercially
available
food
blender
(S.S/GLASSCO/India) and then 1 liter of
95% ethanol was added in an ice bath, left
for 7 days inside well capped sterile flask
at room temperature, then the mixture was
filtered using many layers of gauze, then
passed through No. 1 filter paper and then
resultant mixture was kept in the incubator
to get rid – off the ethanol, and the dilutions were done using Dimethyl sulfoxide
(DMSO), because this solution has no effect on the bacteria and also help to dissolve the active ingredients of the plants.
Three dilutions were prepared (0.5, 0.05,
0.005)(9).
B. Antimicrobial Study:
The antimicrobial activities of ethanolic and aqueous extracts of Sage and
Rue against 18 hours cultured bacterial
samples of root canal were measured. To
each 4 ml of Brain Heart Infusion broth
(BHI) (oxoid), 0.1 ml of the bacterial sample and 0.1 ml of the examined solution
(Sage, Rue, CHX) were added.
Cultures were incubated directly in an
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incubator (Fisher Scientific / Russia) at
37°C for 48 hours at least three replicates
of each treatment were incubated as well
as the normal or untreated microorganisms
culture. For the anaerobic growth of microorganism, to each 4 ml of thioglycollate
broth (Oxoid LTD, Basigstoke, Hants /
England), 0.1 ml of the bacterial sample
and 0.1 ml of the examined solution (Sage,
Rue, chlorhexidine) were added. Cultures
were incubated at 37°C for 48 hours inside
an anaerobic jar.
In this study there were positive control, negative control and treatment vials.
A negative control vial represents a turbidity which is caused by the examined solution, but the positive control vial
represents a turbidity which is caused by
bacterial growth alone. In order to determine the antibacterial effect of each examined solution, the turbidity of the examined solution itself must be excluded(11).
The turbidity or absorbance of the cultures were determined by the turbidity method, using spectrophotometer at (550)
rim(12).
The data (absorbance values) were
tested for their significance by Duncan
multiple range analysis test at p< 0.05
probability.

RESULTS
The analysis of variance at level p<
0.05 was performed. The mean of the absorbance values in (nm) of the replicates
were measured and compared with the
control group by Duncan's New Multiple
Range test. This was shown in Tables (1–
8).
The results revealed that all concentrations of ethanolic extract of Sage and Ruta
(0.5, 0.05, 0.005), 0.2% chlorhexidine had
antimicrobial effect against anaerobic microorganisms significantly different from
the control group, however, normal saline
failed to show any significant effect.
Table (1) shows that the ethanolic extract of Sage (SEE) at 0.05% concentration
had the highest antibacterial activity on
anaerobic growth of root canal bacteria
which is significantly not different from
SEE in concentrations of (0.005%, 0.5%)
and 0.2% chlorhexidine. This Table also
showed that SEE at concentration of
0.05% had higher antibacterial activity
than 0.5% but significantly not different.
Also SEE at (0.05%, 0.5%) concentrations
had antimicrobial effect higher than that of
0.2% chlorhexidine but significantly not
different.

Table (1): The analysis of absorbance values of different treatment against anaerobic microorganisms
from root canal compared with different concentration of ethanolic extract of Sage.
Standard
Standard
Duncan's
Materials
No.
Mean
deviation
error
group*
4
0.057
0.023
0.011
A
SEE 0.5%
4
0.027
0.012
0.006
A
SEE 0.05%
4
0.031
0.017
0.008
A
SEE 0.005%
4
0.060
0.001
0.000
A
Chlorhexidine
4
0.923
0.023
0.011
B
Normal saline
SEE: Ethanolic extract of Sage. *Different letters mean significant difference at p< 0.05.

Table (2) shows that SEE at 0.05%
concentration had the higher antimicrobial
activity on aerobic growth of root canal
bacteria which is significantly not different
from 0.2% chlorhexidine and significantly
different from SEE at (0.005%, 0.5%)
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concentrations. 0.2% chlorhexidine had
antimicrobial effect higher than that of
SEE at (0.005%, 0.5%) which is significantly different. SEE at 0.005% concentration had antimicrobial effect nearly similar
to that of 0.5%.
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Table (2): The analysis of absorbance values of different treatment against aerobic microorganisms
from root canal compared with different concentration of ethanolic extract of Sage.
Standard
Standard
Duncan's
Materials
No.
Mean
deviation
error
group*
4
0.190
0.028
0.014
C
SEE 0.5%
4
0.105
0.044
0.022
B
SEE 0.05%
4
0.037
0.032
0.016
A
SEE 0.005%
4
0.081
0.004
0.002
AB
Chlorhexidine
4
0.890
0.061
0.030
D
Normal saline
SEE: Ethanolic extract of Sage.*Different letters mean significant difference at p< 0.05.

Table (3) shows that 0.2% chlorhexidine had the higher antimicrobial activity
on anaerobic growth of root canal bacteria
which is significantly different from the
aqueous extract of Sage (SAE) at concentrations of (0.5%, 0.05%, 0.005%). SAE at
0.5% had nearly similar antimicrobial effect to that of 0.05% which is significantly
different from SAE at 0.005% concentra-

tion. Table (4) shows that 0.2% chlorhexidine had the best antibacterial activity on
aerobic growth of root canal bacteria
which is significantly different from SAE
at (0.5%, 0.05%, 0.005%) concentrations.
SAE in all concentrations showed nearly
similar activity on aerobic bacteria of the
root canal.

Table (3): The analysis of absorbance values of different treatment against anaerobic microorganisms
from root canal compared with different concentration of aqueous extract of Sage.
Standard
Standard
Duncan's
Materials
No.
Mean
deviation
error
group*
4
0.262
0.058
0.029
B
SAE 0.5%
4
0.283
0.061
0.030
B
SAE 0.05%
4
0.388
0.028
0.014
C
SAE 0.005%
4
0.026
0.005
0.002
A
Chlorhexidine
4
0.862
0.046
0.023
D
Normal saline
SAE: Aqueous extract of Sage.*Different letters mean significant difference at p< 0.05.

Table (4): The analysis of absorbance values of different treatment against aerobic microorganisms
from root canal compared with different concentration of aqueous extract of Sage.
Standard
Standard
Duncan's
Materials
No.
Mean
deviation
error
group*
4
0.588
0.074
0.037
B
SAE 0.5%
4
0.553
0.056
0.028
B
SAE 0.05%
4
0.560
0.074
0.037
B
SAE 0.005%
4
0.058
0.004
0.002
A
Chlorhexidine
4
0.905
0.028
0.014
C
Normal saline
SAE: aqueous extract of Sage. *Different letters mean significant difference at p< 0.05.

Table (5) shows that 0.2% chlorhexidine demonstrated the best antimicrobial
activity an anaerobic growth of root canal
bacteria which is significantly not different
from the aqueous extract of Ruta (RAE) at
0.5% concentration and significantly different from RAE at 0.5% and 0.005% concentrations. Regarding RAE the best anti-
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microbial activity was shown at concentration of 0.5%, which is significantly different from RAE at concentrations at (0.05%,
0.005%). Also the results showed that
RAE at (0.05%) had the higher antimicrobial effect than 0.005% but significantly not different.
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Table (5): The analysis of absorbance values of different treatment against anaerobic microorganisms
from root canal compared with different concentration of aqueous extract of Rue.
Standard
Standard
Duncan's
Materials
No.
Mean
deviation
error
group*
4
0.045
0.014
0.007
A
RAE 0.5%
4
0.131
0.029
0.014
B
RAE 0.05%
4
0.180
0.009
0.004
C
RAE 0.005%
4
0.021
0.004
0.002
A
Chlorhexidine
4
0.926
0.022
0.011
D
Normal saline
RAE: Aqueous extract of Rue. *Different letters mean significant difference at p< 0.05.

Table (6) shows that 0.5% had the best
antimicrobial activity on aerobic bacteria
which is significantly not different from
RAE at concentrations of 0.05% and
0.005%. The difference was not different
between RAE at 0.05% and 0.005% concentration. 0.2% chlorhexidine showed the
highest antimicrobial activity on aerobic
bacteria which is significantly different
from RAE in all concentrations. Table (7)
shows that 0.2% chlorhexidine had the

highest antimicrobial activity on anaerobic
growth of bacteria which is significantly
not different from ethanolic extract of Ruta (REE) in all concentrations. REE at
0.005% showed the best antimicrobial activity on anaerobic bacteria which is significantly not different from REE at 0.0%
and 0.5% concentrations. The difference
was not significant between 0.05% and
0.5% concentration.

Table (6): The analysis of absorbance values of different treatment against aerobic microorganisms
from root canal compared with different concentration of aqueous extract of Rue.
Standard
Standard
Duncan's
Materials
No.
Mean
deviation
error
group*
4
0.247
0.145
0.072
B
RAE 0.5%
4
0.256
0.133
0.066
B
RAE 0.05%
4
0.373
0.132
0.061
BC
RAE 0.005%
4
0.058
0.004
0.002
A
Chlorhexidine
4
0.911
0.024
0.012
D
Normal saline
RAE: aqueous extract of Rue. *Different letters mean significant difference at p< 0.05.

Table (7): The analysis of absorbance values of different treatment against anaerobic microorganisms
from root canal compared with different concentration of ethanolic extract of Rue.
Standard
Standard
Duncan's
Materials
No.
Mean
deviation
error
group*
4
0.088
0.065
0.032
A
REE 0.5%
4
0.088
0.065
0.032
A
REE 0.05%
4
0.060
0.041
0.020
A
REE 0.005%
4
0.025
0.004
0.002
A
Chlorhexidine
4
0.917
0.034
0.017
B
Normal saline
REE: Ethanolic extract of Rue. *Different letters mean significant difference at p< 0.05.

Table (8) shows that REE in all concentrations had higher antimicrobial effect
on aerobic growth of bacteria than that of
0.2%chlorhexidine but significantly not
different. 0.05% concentration showed the
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best antimicrobial effect but significantly
not different from the other two concentrations (0.005%,0.05%). EE at 0.5% concentration had a nearly similar antimicrobial
effect to that on 0.05%.
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Table (8): The analysis of absorbance values of different treatment against aerobic microorganisms
from root canal compared with different concentration of ethanolic extract of Rue.
Standard
Standard
Duncan's
Materials
No.
Mean
deviation
error
group*
4
0.036
0.023
0.011
A
REE 0.5%
4
0.025
0.007
0.003
A
REE 0.05%
4
0.030
0.015
0.007
A
REE 0.005%
4
0.041
0.019
0.009
A
Chlorhexidine
4
0.905
0.017
0.008
B
Normal saline
REE: Ethanolic extract of Rue. *Different letters mean significant difference at p< 0.05.

DISCUSSION

CONCLUSIONS

Many researchers reported the antibacterial activity of medicinal plants but
many results were slightly different from
this study. Variation between the results
reported by previous researchers and our
study could be due to differences in the
plants physiological state of development,
diurnal and seasonal variation, environmental condition, part of the plants, extraction procedure, concentration of the
crude extracts and strains of microorganisms.
The results suggest the presence of
good antimicrobial activity of the ethanolic, extract of Sage and Ruta against anaerobic microorganisms, that is significantly
higher than that of the aqueous extract.
The supposed resistance of the aerobic
microorganisms may be related to several
factors, such as, cell wall structure, metabolic product secreted and resistance to
antimicrobial agents(13). For this study,
each concentration of the plant extract was
tested against bacterial samples of the root
canal. It was evident that all concentrations have antimicrobial activity significantly not different from that of chlorhexidine gluconate.
The results of the examined antimicrobial activities of Sage extract showed
that the aqueous extract have less antimicrobial effect than the ethanolic extract. It
was clearly stated that plants contained
microbial inhibitors (i.e., flavonoids) soluble in aqueous ethanol and flavonoid
aglycones were more active than their glycosidic forms naturally present in
plants(14). This may partly explain the
broad inhibitory activity of ethanolic extract of the plants compared with that of
crude extracts.

Rue and Sage demonstrated antibacterial effects on root canal microorganisms (both aerobic and anaerobic) when
compared with chlorhexidine.
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