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1. Introduction

Periodontal disease is an inflammatory process
caused by periodontopathic bacteria in dental
plaque'?®, which results in gingival inflimmation
and periodontal destructions, So, many antiseptics
and antibiotics have been used for the treatment
and prevention of periodontitis*?, From the general
reluctance in using antibiotics for the treatment of
chronic infections such as periodontitis'?, interest
has largely been directed toward antiseptics. Most
commonly used antiseptics in clinical periodontics
are bisbiguanides, phenolic compounds, and quar-
ternary ammmonium compounds and etc,, While
these agents have been used for many years, they
exhibited many drawbacks such as tooth staining,
development of resistant strains and desquamation
of oral epithelium!*®, Therefore, several researches

have focused on developing new antimicrobial
agents from natural products having no such draw-
backsi416)_

The ethanolic extract of Magnoliae Cortex has
been demonstrated to have antibacterial effects
against periodontopathic microorganisms and ability
to decrease collagenase production in periodontal
ligament cells!®, and also showed having a stimula-
tory effect on collagen and total protein production
in periodontal ligament cells!®!”  Moreover,
Magnoliae Cortex could suppress IL-1 fand PGE2
production!®?”_ It has been also reported that
Carthami Semen extracts increased the cellular activ-
ity {protein synthesis for example) and chemotactic
activity of osteoblasts and periodontal ligament cells,
and that it could increase new bone formation in
surgically created rat calvarial defects®®,
Furthermore, in our pilot study, rats received the
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two extracts mixture orally, showed increased bone
healing in calvarial defects. So, we mixed the two
extracts and gaved it to beagle dogs which had
experimentally induced periodontitis in order to test
if the extracts had anti-periodontitis effects,

This study focused on the effect of oral adminis-
tration of ethanolic extracts mixture from Magnoliae
Cortex and Carthami Semen on the progression of

experimental periodontitis in beagle dogs.
Il Materials and Methods

Magnoliae Cortex and Carthami Semen were pur-
chased from a crude drugs market in Taejon and
voucher specimens have been deposited at the
herbarium in College of Pharmacy, Chungnam
National University. The crude drugs were crushed
and then extracted with ethanol on water bath at 60
€ for 6 hours, separately. After filtration, the com-
bined filtrates were concentrated under vacuum.,
The ethanol extracts of Magnoliae Cortex and
Carthami Semen were mixed in the ratio of 1: 5 for
the experiment, Five 18-month-old beagle dogs,
weighing approximately 13 kg were used for this
study. During the pretreatment phase, all beagle
dogs were brought up to optimal periodontal health
with supragingival scaling and daily tooth brushing.
Fourteen teeth were selected in each beagle includ-
ing maxillary second, third, fourth premolars, and
mandibular second, third, fourth premolars, and first
molar bilaterally, Wire and silk braided ligatures
were then tied around the teeth in each animal to
induce experimental periodontitis, After 8 weeks,
ligatures were removed and supragingival scaling
was done, From then on, three beagle dogs were
received 1.5 g of the ethanolic extracts mixture of
Magnoliae Cortex and Carthami Semen in a capsule
every 12 hours for 12 weeks, Two beagles were not
received the mixture and employed as the negative
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control group. Gingival Index was measured on
mesiobuccal, midbuccal, distobuccal sites of the
teeth, For microbiological study, subgingival dental
plaque was collected from midbuccal side of the
maxillary third premolar and mandibular fourth pre-
molar with paper points(#35). The supragingival
area above the pocket to be sampled was cleaned
with cotton pellet and dried prior to sample collec-
tions, Three sterile paper points were inserted into
each site and left for 10 seconds. The tip of the
paper points were cut off with sterile scissors and
dropped into vials containing reduced transport
fluid (VMGA 1M transfer media), Within 60 minutes,
the samples were introduced into an aerobic cham-
ber with an atmosphere of 85% Nz, 10% Hz, and 5%
CO:z, Samples were homogenized for 60 seconds by
means of a vortex mixer, Suspensions were diluted
by 10-fold serial dilution. From each dilution, 0,1ml
was inoculated on different agar plate, Anaerobic
bacteria were isolated by anaerobic culture on tryp-
tic soy agar supplemented with 5% rabbit blood, 5.0
mg hemin per ml, and 0.5 mg menadione per ml in
anaerobic chamber at 36°C. Aerobic bacteria were
isolated by aerobic culture on uyptic soy agar sup-
plemented with sheep blood in a COz incubator
containing 10% CO2 at 37C., Colony counts,
expressed as colony forming units, of anaerobe
were enumerated after 7 days and aerobe after 3
days incubation®, Gingival index and microbiologi-
cal assessments were repeated at week 4, 8, and 12,
Paired t-test was used to compare the data between
each time point and baseline, and independent t-test
was used to analyze the difference between the
groups, Statistical differences were determined at
the values of p<0.05, 0.01 or 0,001,

Ill. Result

Because this study was done under precise con-



trol, all variables including gingival indices, anaer-
obe counting, and aerobe counting were not signifi-
cantly different between two groups at baseline,
Changes in the mean gingival index (GI) scores
over the study period are shown in Table 1, AT
baseline, mean GI scores were high in both groups
due to ligatures, The scores were gradually
decreased at both of the groups. At weeks 4 and 8,
mean GI scores of test groups was slightly lower
than that of control groups though not significantly
different statistically, At week 12, GI scores of test
groups were significantly lower than that of control

groups(p¢0.05). And at week 12, GI scores of test
groups were significantly lower than that of base-
line, but GI scores of control groups were not signif-
icantly lower than that of baseline,

Colony forming unit of anaerobic and aerobic
bacteria are shown in Table 2 and 3 in logarithmic
figures, In test groups, the numbers of cfu of anaer-
obe and aerobe were compared between baseline
and each time points, In test groups, the numbers of
cfu were gradually decreased over times, Three
were significant differences between baseline and 4
weeks(p(0.01), 8weeks(p(0.001), and 12weeks

Table 1, Gingival Index in the Beagle dogs

Week NC MMC
O(baseline) 1.69£0.58 1.71£0.63
4 1,57£0.56 1.33:£0,65
8 1.64£0.40 1.0630.48°
12 1,55+0.37 1.15%0,58'¢
The data represent the means with standard deviation,
NC: Negative control
MMC: Mixture of ethanolic extracts from Magnoliae Cortex and Carthami Semen.
§: p(0.05 as compared with week 0 in each group,
t: p{0.05 as compared with control groups at each time points,
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Figure 1, Gingival Index in the Beagle dogs

NC: Negative control,

MMC: Mixture of ethanolic extracts from Magnoliae Cortex and Carthami Semen,
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Table 2, Clinical attachment level of the Beagle dogs

Week NC MMC
0 4,17+0.37 4.0910.47
4 3.9210,44 3,370,504
8 4.0610.56 2.67£0.418
12 4.23%0.72 2.72£0,38%

The data represent the means with standard deviation,

NC: Negative control

MMC: Mixture of ethanolic extracts from Magnoliae Cortex and Carthami Semen,
§: p{0.05 as compared with week 0 in each group,

1: p<0.05 as compared with control groups at each time points,
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Figure 2, Clinical attachment level of the Beagle dogs
NC: Negative control,
MMC: Mixture of ethanolic extracts from Magnoliae Cortex and Carthami Semen,

Table 3, Number of colony forming units of anaerobic bacteria in the Beagle dogs

Week NC MMC
0 6.83*%0.16° 7.04%£0,29
4 7.12£0.10 5.44x0.21"
8 7.03%0.10 5.95+0.44™*
12 7.2710.11 5,73+0,20"*

a: Mean of cfu(in logio of counts)

b: S.D., of cfu(in logio of counts)

NC: Negative control

MMC: Mixture of ethanolic extracts from Magnoliae Cortex and Carthami Semen,
* 1 p(0.01 as compared with week 0 in each group

* p£0.001 as compared with week 0 in each group

1: p{0.001 as compared with control groups at each time points,
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Figure 3, Number of colony forming units of anaerobic bacteria in the Beagle dogs,
The number of the CFU is logarithmic scale

NC: Negative control,

MMC: Mixture of ethanolic extracts from Magnoliae Cortex and Carthami Semen,

(p€0.001) at both control groups and test groups,
Decreasing pattern was more prominent in anaero-
bic cfu than in aerobic cfu, But, in control groups,
the numbers of cfu of anaerobe and aerobe were
not decreased significantly over time, There were
not any significant differences between baseline and
at each time points at both groups, We also com-
pared the numbers of c¢fu between the two groups
at each time point, The numbers of cfu of anaerobe
of test groups were significantly lower than that of
control groups at 4, 8, and 12 weeks, In aerobe cfu,
the similar results were obtained,

IV, Discussion

In a previous study, magnolol and honokiol, the
main component of Magnoliae cortex, showed a
significant antimicrobial activity against periodonto-
pathic microorganisms and a relatively low cytotoxic
effect on human gingival cells!®, It was also report-
ed that Carthami semem extract might have
osteoblast activating effects®. The present study
was designed to examine the effect of oral adminis-

tration of Magnoliae cortex and Carthami semen
extract mixtures on the disease progression in bea-
gle dogs with ligature-induced experimental peri-
odontitis,

We measured Gingival index (GI) to monitor gin-
gival inflammation. Gingival index has been
employed to represent overall gingival
inflammation®?, After 12weeks of medication, the
GI scores of test groups were significantly lower
than that of control groups and this might be due to
the orally administrated extracts mixtures. In the
microbiological observation, the number of colony
forming unit (CFU) of anaerobic bacteria of the con-
trol group did not show significant difference
throughout the study period, Meanwhile, in the test
group, the number of anaerobic bacteria colonies
was significantly decreased at all time points (Table
2), In general, major putative pathogens of peri-
odontal disease is almost anaerobic bacteria, for
example, Porphyromonas gingivalis, Prevotella
intermedia, and Actinobacillus actinomycetemcomi-
tans”, So, this result suggests that the extract mix-
tures would be effective in decreasing the periodon-



Table 4, Number of colony forming units of aerobic bacteria in the Beagle dogs

Week NC MMC
0 5.72240.27° 5.5210.37
4 5.6210.46 5.12+0.31°*
8 5.88%0.35 5.25%031""
12 5.70+0.27 5.3310.28'*
a‘ Mean of cfu(in logo of counts)
b: S.D., of cfulin logw of counts)
NC: Negative control
MMC: Mixture of ethanolic extracts from Magnoliae Cortex and Carthami Semen,
* 1 p<0.05 as compared with week 0 in each group
+: p{0.05 as compared with control groups at each time points,
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Figure 4, Number of colony forming units of aerobic bacteria in the Beagle dogs,
The number of the CFU is logarithmic scale

NC: Negative control,

MMC: Mixture of ethanolic extracts from Magnoliae Cortex and Carthami Semen,

topathic microflora, and preventing progression of
periodontal diseases, Likewise, in aerobic bacteria,
CFU did not show significant changes in the control
group, but the number of aerobic bacteria colonies
decreased at all time points in the test group, The
differences between the two groups were statistical-
ly significant at all time points (Table 3). Though
both anaerobe and aerobe were decreased signifi-
cantly over time in test groups, the decreasing pat-
tern of anaerobe was much more prominent than
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aerobe,

To inhibit alveolar bone loss resulting from peri-
odontal disease progression in human, some kinds
of NSAIDs have been introduced®?9, Waite et al®
compared the periodontal status of a group of 22
subjects who had been taking a variety of NSAIDs
for at least 1 year to that of an equal number of con-
trol subjects. Their observations showed that
reduced gingival index scores and probing pocket
depths were associated with NSAID therapy and



there was also a trend towards a reduced loss of
attachment, But, the side effect of NSAID use such
as gastric disturbances has deterred with its wide
use for treatment of only periodontitis,

Many investigators have seeked some new drug
from natural extracts that would replace the previ-
ously used agents, such as antibiotics and antiin-
flammatory drugs. Among them, sanguinaria-con-
taining products have received extensive attention,
Clinically meaningful and statistically lower gingival
bleeding on probing scores were obtained with
combined use of sanguinaria and zinc chloride con-
taining tooth paste and oral rinse?”-?®_ In this study,
the mixture of Magnolia cortex and Carthami semen
extracts showed significant effects on reducing gin-
gival inflammation, anaerobic, and aerobic bacteria,
These results might be due to the antimicrobial
effects of Magnolia cortex!® against periodontopath-
ic microorganisms and PDL cell and osteoblasts acti-
vating effects of Carthami semen?®,

Taken together, these results indicated that the
oral administration of mixture of Magnolia cortex
and Carthami semen extracts would be highly effec-
tive in slowing the destruction of periodontal tissue
in beagles with periodontitis, which was presumed
to be due to suppressive effects on production of
inflammatory mediators, and that this mixture might
be potentially useful as a drug for prevention and
treatment of periodontitis,
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