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Ultrasonographic features and vascular patterns
of the submandibular gland

Takashi OHNISHI, Likinobu TANAKA, Tomoaki SANO,
Youichiro HOSOKAWA and Masayuki KANEKO

Department of Dental Radiology, School of Dentistry,
Health Sciences University of Hokkaido

Abstract

The ultrasonographic features and intranodal vascular patterns of the submandibular glands were evalu-
ated to establish criteria for the diagnosis of salivary glands. There were significant differences between
the internal echo of the submandibular glands and the parotid glands and the tongue. The internal echo of
the submandibular gland indicated the lowest intensity. The internal echo intensity in the under 30%
weight/height ratio group was hypoechoic, and the echo intensity in the over 50% weight/height ratio
group was hyperechoic. The ratio of the obvious posterior echo of the submandibular glands were 11.0-
15.0%. The ratio of the obvious boundary echo of the submandibular glands were 2.5-3.6%. No lateral
shadow was observed. Continuity of the bifurcation part with the trunk was observed in 17 facial arteries
(68%), 14 submental arteries (56%), and these arteries were easily examnined. Continuity was observed in
1 branch of the external carotid artery (4%), and the suprahyoid branch of the lingual artery was not ob-

served.
Introduction

Ultrasonography is frequently used in the diagnosis of soft tissue lesions in the head and neck region
because of its noninvasiveness and ease of application'”. To conduct a correct sonographic diagnosis of
submandibular usual gland lesion complaints, such as tumors, cysts, and inflammations, it is necessary to
compare the usual ultrasonographic features and the intranodal vascular patterns of the submandibular
gland with abnormal features. The features of submandibular glands on ultrasonograms are expressed
subjectively, according to the clinical experience of the observer and this method always involves uncer-
tainties caused by differences in experience.

In this study, the ultrasonographical features and the intranodal vascular patterns of the submandibular

glands were evaluated to develop criteria for the diagnosis of salivary glands.

Key words . Submandibular gland, Internal echo, posterior echo, Power Doppler imaging
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Materials and Methods

Examination of the ultrasonographic features was performed using a Echo Camera 210DX I with a 5.0
MHz linear array transducer (Aloka, Tokyo, Japan). The B-mode transverse planes were obtained, and all
ultrasonographic images were analyzed by one of the authors (T.O.). To standardize the settings on the im-
age analyzing equipment, the receiving gain was kept constant at the following condition:near gain 5, far
gain 3 , and gain 6. The transducer surface with echo-gel was placed on the back skin to prevent air arti-
facts.

The ultrasonographic image analyzing, XL500, was by Olympus-avio, Tokyo, Japan with an image
processor (TVIP4100) and soft ware by Image Command4198. After the command for measuring density
was selected, the brightness on the CRT representing the internal echoes were measured. The ROI (region
of interest) for measuring the internal echoes were set on the subumandibular glands, the parotid glands
and the tongue, respectively. The average of the brightness on the three different sites was calculated.

The ultrasonographic examination was performed bilaterally on the submandibular glands of 100 healthy
volunteers . 60 males (mean age, 25.5 years ; range, 23-36 years) and 40 females (mean age, 23.9 years ;
range, 23-27 years).

The ultrasonographic features of the submandibular glands are shown in figurel. The internal echo, pos-
terior echo, boundary echo, and lateral shadow were evaluated. The internal echo represents the average
of the echo intensity of the submandibular glands, measured by image processer XL500. To investigate the
relation between individual differences and the internal echo intensities, the under 30% weight/height ratio
group was compare with the over 50% weight/height ratio group. The posterior echo was represented by
the increased echo intensity of the posterior region of the submandibular gland. The difference in echo in-
tensity between the anterior and posterior regions of the gland, and then the ratio of the submandibular
glands with obvious posterior echos were calculated. The boundary echo was represented by the increase
in echo intensity of the region surrounding the submandibular gland, the existence of submandibular
glands with obvious boundary echos were evaluated. The lateral shadow was defined as a low echo inten-
sity area that appeared from the lateral side in the submandibular gland to the posterior region. The blood
flow of the submandibular glands were evaluated using Power Doppler US (SSD-1700 ; Aloka, Tokyo, Ja-

pan). A transverse scan was performed using a 7.5MHz transducer. All images were obtained by a Power

- Boundary echo

|__— Internal echo

| __— Posterior echo

|~ Lateral shadow

Fig.1 Ultrasonographic features of the submandibular glands

(2)
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Fig.2 Internal echo intensity of the submandibular and pa- Fig.3 Relation between the individual difference and the
rotid glands and the tongue internal echo intensity

Doppler unit under the following conditions . gain, 80dB ; depth, 42mm ; and velocity scale of Power
Doppler, =+ 10cm/sec. The color-write priority of the Power Doppler was maximized for the display of
flow color information.

The power Doppler examination was performed in the submandibular glands of 25 healthy volunteers :
nineteen males (mean age, 24.2 years ; range, 22-28 years) and six females (mean age, 24.2 years ; range,
22-27 years).

All images were in principle obtained of the right side of the submandibular gland. In the branch of the
facial artery, the submental artery, the lingual artery, the palatine ascending artery, the suprahyoid branch
of the lingual artery, and the branch of the external carotid artery around the submandibular gland, ultra-
sonographic images were obtained using the Power Doppler. The continuity of the bifurcation of the trunk
and each artery was examined for delineation of blood flow in the artery. The number of intraparenchymal
arteries was calculated on the images obtained with an oblique sagittal orientation parallel to the mandibu-

lar plane.
Results

There were no statistically significant differences between male and female images . The right and the
left internal echo, all of the internal echoes were compared for the submandibular glands, the parotid
glands, and the tongue. There were statistically significant differences between the internal echo of the
submandibular glands and the parotid glands and the tongue by using the Student t test (p<0.01). The in-
ternal echo of the submandibular gland indicated the lowest intensity (Fig.2).

To investigate the relation between individual differences and internal echo intensities, the under 30%
weight/height ratio group was compared with the over 50% weight/height ratio group. The internal echo
intensity of the under 30% weight/height ratio group was hypoechoic, and the echo intensity in the over
50% weight/height ratio group was hyperechoic (Fig.3). The posterior echo was represented by an in-
creased echo intensity of the posterior region of the submandibular gland. The averages of the posterior
echo intensity were 0.55-0.58 (brightness). The ratio of submandibular glands with obvious posterior echos

was 11.0-15.0% (Tablel). The ratio of submandibular glands with obvious boundary echos was 2.5-3.6%,
(3)
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Table.1 Posterior echo of the submandibular gland Table.2 Boundary echo lateral shadow appearance rate
(%) of the submandibular gland
echo intensity (brightness) appearance rate (%) boundary echo lateral shadow
right 0.57 + 0.21 1.7 right 3.3 0
Male Male
left 0.58 =+ 0.20 1.7
left 3.3 0
right 0.57 * 0.19 11.0
Female right 3.6 0
left 0.55 % 0.23 15.0 Female
left 2.5 0

Table.3 Visualization of bifurcation part with outside
branch of the submandibular gland

n=25

number of visualization

branch of facial artery

branch of submental artery

branch of lingual artery

branch of palatine ascending
artery

branch of suprahyoid branch of
lingual artery

branch of external carotid
artery

17 (68%)

14 (56%)

9 (36%)

5 (20%)

0 (0%

1 (4%)

no the lateral shadow was observed (Table2).

Table 3 shows the continuity of the bifurcation part
with the trunk of each artery examined for delineation
of the blood flow in the artery. Continuity of the bifur-
cation part with the trunk were observed in 17 facial ar-
teries (68%), in 14submental arteries (56%), in 9 lin-
gual arteries (36%), in 5 palatine ascending arteries
(20%), in 1 branch of the external carotid artery (4%),
and no suprahyoid branch of the lingual artery was ob-
served around the submandibular gland. The average
number of the intraparenchymal arteries of the subman-
dibular gland was 1.96. A representative image ob-
tained with an oblique sagittal orientation parallel to the

mandibular plane is shown in Fig.4.

RO% G79 C4

Fig.4 Power mode Doppler image obtained with an
oblique sagittal orientation parallel to mandi-
bular plane show intraparenchymal arteries.

Discussion

Ultrasonography is frequently used for the soft tissue of the head and neck regions because of its nonin-

vasiveness and ease of use®”. In addition to this diagnostic modality that is uniquely adapted for use with

superficially located anatomic soft tissue structures such as the salivary glands

(4)

10)

, B-mode scanning, gray
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scale imaging, and transducer development has enabled real-time examination. Ultrasonography may also
provide morphological features of internal organs, vascular patterns'"”. Among the major salivary glands,
the submandibular gland and the parotid gland mainly has been examined using ultrasonography. The
structural changes of the gland parenchyma and the details of surrounding structures have been identified.
This method resultion differences caused by the kind of salivary gland and individual differences that have
been shown by radiologists, clinically®.

It is considered that the usual ultrasonographic features and intranodal vascular patterns of submandibu-
lar gland, can be compared with and distingnished from the abnormal features. A few other studies of sali-
vary glands by ultrasonographic scanning under specified conditions have been reported'. In the study,
the ultrasonographic features and the intranodal vascular patterns of the submandibular glands were evalu-
ated to develop criteria for a diagnosis of submandibular gland lesions.

The internal echo intensity of the parotid gland was more hyperechoic than that of the submandibular
gland. The tongue intensities were the most hyperechoic of all echoes observed here. These results suggest
that the internal echo intensity is related to the quantity of fatty tissue. The echo intensity is increased
when there are considerable differences in acoustic impedance between gland parenchyma and fatty

16)

drops™. Because the salivary gland echo intensity increased with age of subject, the unchanging echo in-
tensity of the tongue could be an in important index when internal echos are examined. The internal echo
intensity in the under 30% weight/height ratio group was hypoechoic, and the echo intensity in the over
50% weight/height ratio group was hyperechoic (Fig.3). These results suggest that the echo intensity in-
creased by a specific quantity of fatty tissue of both the submandibular gland and the subcutaneous tissue.
Thus, individual differences must be considered in interpreting ultrasonographic images. Submandibular
glands with boundary echoes were very few (2.5-3.6%). The boundary echo is greatly influenced by the
boundary form, and the surface of the submandibular gland may be assumed to be relatively smooth. No
lateral shadow caused by slight differences in the density of the submandibular gland and the surrounding
structure was observed.

The continuity of the bifurcation part with the trunk of each artery was examined for a delineation of
blood flow in the artery, the continuity of the bifurcation part with the trunk were observed in 17 facial
arteries (68%) and, 14 submental arteries (56%), these arteries could be examined easily. Continuity was
observed in one branch of the external carotid artery (4%), and no suprahyoid branch of the lingual artery
was observed. These results suggest that the trunk of the artery is small, that it shows low flow signals,
and congenital defects of blood vessel.

The results showed that the ultrasonographic features and the intranodal vascular patterns of the subman-

dibular glands could be evaluated to establish criteria for diagnosis.
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All local anesthetics bind to the biomembrane
by its nitrogen atom in the molecule

Masahiro KOKUBU*,Kazuaki ODA**, Hanako OHKE?*, Takurou KAWAI*,
Masaru KUDO#*, Noboru SHINYA*.

*Department of Dental Anesthesiology, Faculty of Dentistry.
**Department of Pharmaceutical Sciences.
Health Sciences University of Hokkaido.

*(chief : Pro. Noboru SHINYA)
*#*(chief : Pro. Minoru MACHIDA)

Abstract

The interaction between various local anesthetics and the phospholipid membrane was examined by 'H-
NMR (Nuclear Magnetic Resonance) spectroscopy. In order to measure the extent of proximity of various
local anesthetics to the membrane, We examinined the chemical shift value and broadening of half-width
of choline methyl signal of the membrane. Electrostatic interaction was seen between positively charged
nitrogen atom of local anesthetics and negatively charged oxygen atom of phospholipid membrane. It was
also determined that binding ability to the membrane of tetracaine and dibucaine, both of which possess
two positively charged nitrogen atoms, was stronger than that of anesthetics such as lidocaine, procaine
and bupivacaine, possessing only one positively charged nitrogen atom. On the other hand, when the posi-
tively charged nitrogen atom is surrounded by bulky carbon chains, such as cocaine, the chemical shift and
broadening of half-width of choline methyl signal in the membrane were virtually unaffected. The binding
ability of local anesthetics to the phospholipid membrane was found to be directly proportional to the an-
esthetic potency, suggesting that positively charged nitrogen atom of local anesthetics plays an important

role in the action mechanism of local anesthetics.

Key words : Local anesthetics, Binding site, NMR-spectroscopy, Phospholipid membrane

INTRODUCTION

According to Hille’s hypothesis"”, external applied local anesthetics must cross the nerve membrane, and
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enter sodium channels to reach their specific binding site to bring local anesthetic effect by promotion of
sodium ion channel inactivation. However, there is no scientific evidence demonstrating that local anes-
thetics cross the nerve membrane. Previous our study using 'H-NMR spectroscopy only indicated the elec-
trostatic interaction of local anesthetics at the membrane surface”, and further our study showed that local
anesthetics were left for 1month at 37°C or 2months at 22°C in an environment in which the pH was
raised from 6.5 to 10, increasing the amount of basic local anesthetics 1,000 times, they did not cross the
phospholipid membrane but instead remained on the membrane surface”.

Furthermore, we synthesized two new uncharged(neutral) lidocaine analogues in which the nitrogen
atom possess almost no positive charge, and showed that their local anesthetic effect were very poor”. In
the contrary, local anesthetics in which possess multiple positively charged nitrogen atoms showed in-
creased local anesthetic effect”.

We also showed that when the negative charge of oxygen atom at the membrane surface was reduced
by the administration of Eu™ and Na* ion, local anesthetic effects were reduced”.

Therefore, local anesthetics might express their pharmacological effect by binding to the membrane sur-
face at the positively charged nitrogen atom. The present study using 'H-NMR spectroscopy was design to

examine whether all local anesthetics bind to the biomembrane by its nitrogen atom in the molecule.
MATERIALS AND METHODS

The interaction between 110mM of local anesthetics( lidocaine, procaine, propitocaine, bupivacaine, di-
bucaine, tetracaine, and cocaine, pH6.2-6.8) and phospholipid model membrane (66mM of egg yolk leci-
thin) were examined by 'H-NMR spectroscopy. Lecithin dispersion were obtained by evaporating lecithin
( L-a-phosphatidyl-choline type II-E from egg yolk, 100mg/ml in hexane) to dryness, dissolving the resi-
due in D,O, and subjecting the resulting coarse dispersion to an ultrasonic disintegrator (W-220, Heat
System-Ultrasonic, Inc., New York, USA) for 1 hour in an ice-cold vessel under a nitrogen atmosphere. 'H
-NMR spectra were measured in a 5-mm tube at 27°C using a JINM-EX-400 spectrometer (JEOL, Tokyo,
Japan). Sodium 2,2-dimethyl-2-silapentane-5-sulfpnate (DDS) was used as the internal standard (0.0ppm).

Based on the results of previous studies ***

it was thought that the binding between local anesthetics
and the phospholipid membrane occurs in the oxygen atom on the phosphate adjacent to the choline
methyl, which is the hydrophilic region on the external surface of the membrane. Therefore, a hydrogen
atom, the choline methyl signal, was used for 'H-NMR spectroscopy to measure the chemical shift and

broadening of half-width (peak width at half maximum height ) of hydrogen atoms signal.
RESULTS

In the '"H-NMR spectrum of the phospholipid membrane, the most prominent signals, identified as
choline methyl protons, methylene protons, and methyl protons, showed a chemical shift at 3.26 ppm
(1302.4 Hz), 1.31 ppm (523.8 Hz), and 0.85 ppm (340.3 Hz) from internal reference (DSS), respectively.
When lidocaine hydrochloride (110 mM) was added to the solution, the chemical shift of the choline
methyl signal shifted 3.5 Hz to upfield (1302.4 Hz — 1298.9 Hz), but the chemical shift of the methylene

(8)
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and methyl signals showed no change. This provides evidence of the interaction between anesthetics and
lecithin vesicles occured on the membrane surface. A similar upfield shift was observed after addition of
propitocaine (4.4 Hz), bupivacaine (4.4 H), dibcaine (8.8 Hz), and tetracaine (10.7 Hz), whereas no change
of chemical shift was observed after addition of procaine and cocaine(Fig.1). In addition, the change of
chemical shift of the choline methyl signal was accompanied by broadening of half-width of the choline
methyl signal. Upon addition of lidocaine to the phospholipid membrane solution, the half-width of the
choline methyl signal broadened from 8.0 Hz to 8.8 Hz(0.8Hz), whereas other signals of the membrane
were not affected. Similar broadenings were observed in the case of propitocaine (8.0 Hz — 9.0 Hz, 1.0
Hz), bupivacaine (8.0 Hz — 9.6 Hz, 1.6Hz), dubucaine (8.0 Hz — 11.0 Hz, 3.0Hz), and tetracaine (8.0 Hz
— 12.2 Hz, 4.2Hz). On the other hand, the addition of procaine and cocaine did not affect the half-width
of the choline methyl signal(Fig.2). These results suggest that broadening of the half-width increases with
increasing proximity between the oxygen atom of phospholipid membrane and nitrogen atom of anesthetics
(Fig.3). In order to see the relation of these two values (chemical shift and half-width), values of chemical
shift of choline methyl signal were plotted against half-width values of choline methyl signal in Fig. 4. As
a result, the change of two values showed a good correlation (R’=0.9622). It was also determined that
binding ability to the membrane of tetracaine and dibucaine, both of which possess two nitrogen atoms,

was stronger than that of anesthetics, possessing only one nitrogen atom.
DISCUSSION

According to Hille’s specific receptor theory", external applied local anesthetics must penetrate the nerve
membrane, and bind to the specific receptor from inside of nerve cell to bring local anesthetic effect, how-
ever, there is no scientific evidence demonstrating that local anesthetics cross the nerve membrane. Previ-
ous our study using 'H-NMR spectroscopy and model membrane indicated that the electrostatic interaction
occurred between local anesthetics and model membrane at the membrane surface®”, and further our study
showed that local anesthetics were left for 1month at 37°C or 2months at 22°C, they did not penetrate the
phospholipid membrane but instead remained on the membrane surface”.

We previously synthesized lidocaine ester derivatives with prolonged duration and examined their bind-
ing mode with phospholipid model membrane. The results showed that lidocaine ester derivatives indicated
two interaction sites with the membrane surface not only positive charged nitrogen atom but also by elec-
trostatic effect of ester carbonyl group”. Furthermore, we synthesized uncharged (neutral) lidocaine ana-
logues in which nitrogen atom posseses almost no positive charge, and showed that their local anesthetic
effect were very poor”. In the contrary, local anesthetics in which possess multiple positively charged ni-
trogen atoms showed increased local anesthetic effect”. We also showed that when the negative charge of
oxygen atom at the membrane surface was reduced by the administration of Eu* and Na* ion, local anes-
thetic effects were reduced”.

Present our study indicated that all local anesthetics bind to the biomembrane by its nitrogen atom in the
molecule. The possibility exist that local anesthetics might express its pharmacological effect by binding to

the nerve membrane.

(9)
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Local anesthetics might express the anesthetic effect even if the local anesthetics molecule could not
penetrate the membrane. It is generally accepted that, when the hydrophilic membrane surface is negatively
charged, clusters of bound water form, the density becomes 15% heavier than that of bulk water and the
volume is reduced(electrostriction). It could be assumed that local anesthetics might bring sodium channel
protein conformation change by binding to the nerve membrane.

Ueda® hypothesized electrostriction theory that account for the mechanism of general anesthetics, when
the diethylether bound to albumin, negative charge of membrane surface was reduced, and brought the vol-
ume expansion of the nerve membrane by melting of electrostricted water molecule released from the pro-
tein surface. This volume expansion suppress sodium ion channel and inhibit sodium ion passage.

The same theory is applied also to local anesthetics. When the positively charged nitrogen atoms of lo-
cal anesthetics bind to the membrane and neutralize the negative charge of the membrane surface, electros-
tricted water is released into the bulk water, and the volume of the membrane surface expands. This ex-
pansion may cause a conformation change in the sodium channel protein, then inhibit sodium ion passage.
This could be the action mechanism of local anesthetics.

In this present study, electrostatic interaction between positively charged nitrogen atom of local anesthet-
ics and negatively charged oxygen atom of the membrane surface was seen except cocaine, however, co-
caine has strong local anesthetic effect. When the positively charged nitrogen atom is surrounded by bulky
carbon chains, such as is observed in cocaine, might not bind with the membrane in vitro. In order for co-
caine to express its anesthetic effect, its C-C bond is assumed to cleave and form a pyrrolidine ring in
vivo, and the positively charged nitrogen atom must be located on the surface of the molecule.

There are many discussions whether anesthetic effect is specific or not. Some one postulated receptor
theory, and another ones supported non-specific membrane lipid theory. Nevertheless, researcher do not
dispute that minimum effective concentration of anesthetics is on order of mM whatever local anesthetics
or general anesthetics. It is difficult to accept that specific receptor exist, because anesthetics are only ef-
fective in such a high concentration.

As mention above, all local anesthetics have the electrostatic interaction with the membrane by its posi-
tively charged nitrogen atom. It could be also appreciate that local anesthetics are effective only in such a
high concentration provided the conformation change of sodium ion channel protein which was brought by
many local anesthetics molecules binding to membrane surrounding the sodium ion channel, thereby in-
hibit the passage of sodium ions.

These results suggest that interaction with positively charged nitrogen atom of local anesthetics and
negatively charged oxygen atom of the membrane play the very important role in the mechanism of local

anesthetics.
CONCULUSION

In this present study, using 'H-NMR spectroscopy , electrostatic interaction between positively charged
nitrogen atom of local anesthetics and negatively charged oxygen atom of the membrane surface was seen.

These interaction might be an action mechanism of local anesthetics.

(10)
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Fig.1 Proximity between phosposlipid membrane and local anesthetics estimated by chemical shifts of choline
methyl signal of phospholipid membrane. Lidocaine(3.5Hz),bupivacaine(4.4Hz), propitocaine(4.4Hz), di-
bucaine(8.8Hz) and tetracaine(10.7Hz).
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charged hydrogen atom of phospholipid membrane was seen.
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Effects of Platelet-rich Plasma on Bone Formation
in a Cap placed on Rabbit Parietal Bone
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Abstract

The aim of this study was to carry out a comparative assessment of the osteogenesis-promoting effects
of platelet-rich plasma (PRP) in combination with different kinds of carrier compounds. An enclosed space
was created by setting a cap on the rabbit parietal bone to study osteogenesis using the guided bone regen-
eration (GBR) method. The space was filled with PRP along with a bone-compensating carrier to induce
osteogenesis, and the amount of osteoneogenesis in the cap was measured.

First, various methods for collecting PRP were assessed.Then a pair of polypropylene caps were at-
tached to the surface of the parietal bone of each rabbit. One of these caps was filled with one of the fol-
lowing carriers : Collagen, 3-TCP, thrombin*-TCP complex, or sodium alginate (control group) ; the other
cap was filled with the same carrier soaked with PRP (experimental group). After8weeks, undecalcified
samples were sectioned and used for histological observations and measurements of the amount of os-
teoneogenesis. In addition, longitudinal observations of osteogenesis guided by the B-TCP:PRP complex
were carried out.

The most suitable method for collecting PRP was found to be a double spin method (2400rpm for10min
followed by 3600 rpm for 15 min), yielding a platelet concentration factor of 13.5. The amount of os-

teoneogenesis in the cap was higher in the experimental PRP (+) group than in the control PRP (—) group
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with any of the carriers tested. The amount of osteogenesis was greater in the 3-TCP- PRP complex pair

than in any of the other carrier pairs. In the longitudinal study of osteogenesis using the 3-TCP-PRP com-

plex, PRP was found to increase osteogenesis relatively early in the experiment.

This experimental study supports the osteogenesis-promoting effects of the 3-TCP-PRP complex with-

out the combined use of thrombin, this suggests that the 3-TCP-PRP complex alone will promote osteo-

genesis when used in clinical treatment. In addition, this method which uses no animal-derived thrombin,

could have additional benefits in a clinical setting, preventing infection by unknown viruses or the side ef-

fects of abnormal blood coagulation.

Key words : PRP, Rubbit, Bone formation, 3-TCP, GBR
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Morphological changes of cementocytes in cellular
cementum during experimental tooth movement

Hiromasa NISHIYAMA", Meiri HAMAYA", Toshihiko YAJIMA?,
Yasunori SAKAKURA?, Itaru MIZOGUCHI"

YDepartment of Orthodontics, School of Dentistry, Health Sciences University of Hokkaido
*Department of Oral Anatomy, School of Dentistry, Health Sciences University of Hokkaido

Abstract

This study examined morphological changes in cementocytes of the cellular cementum on the pressure
side during experimental tooth movement, using hematoxylin and eosin—stained sections, an immunohisto-
chemical method with antibody for single stranded—DNA, and confocal laser scanning microscopy
(CLSM). The upper first molars of 8-week—old Wistar rats were forced to move buccally by nickel-tita-
nium wire.

The following results were obtained .

1. Nuclear condensation and fragmentation appeared in several cementocytes adjacent to the hyalinized

PDL. These cells showed a positive reaction to the antibody for single stranded DNA.

2 . The number of cementocytes with apoptosis progressively increased up to 2 days.
3. At4 days, the number of cementocytes, which were positive for the single stranded—DNA antibody
had decreased, and the number of empty lacunae increased.

These results demonstrate that cementocytes in the cellular cementum adjacent to the hyalinized PDL

underwent cell death via apoptosis.

Key words : cementocyte, cellular cementum, apoptosis, tooth movement.
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& BRI & DFIFRIC b EH C & B REMEDS
%i%n&.é&,%xybﬁﬁwm@%tﬁ
RO ZALZE &) EFIICA TN E, WHED

R, 72 O IR OB 2 5EBH L Tw
XlonEEZTWA
V %

7 v MEHWERYEORBENC L T, L
TOZEDHEHL IR 5T,
1. H—EREpTR LY, SRR
7R AR 2 AL 1 M%?é%x/bﬂﬁwﬁ
BAPBIE SN, WEAMKLIH XD £
/bﬂ%®~% DR L BT R LSRR b
72 2 T ZRT £ X 2 NI K
ATZ.
2. Plss—DNAPUAZ FIV 72 L ), &
PERLIR I B39 5 2 A > DI L B B 2528,

O b7z 120 & ) BTEROSIE A S, 2H T
Rb% < Dt A v MK BRI AR 6 i
12, FOBGI iifl‘c’}‘ L7,
3. SV BT R LY, 120 T
Eﬁﬁ@~%%?%kﬂ/%ﬂ%@~ﬂ~&@
R, WRALDSA S22, & & v M OM
fazeke 3R L C W7z 1H TR OB L O
WL BIE S N DIz, MlEZEiEDHE
B L CHILE OF—actinl2xf 4 5 Je s 0T
MAHALNT 2HTIEE S22 A2 Milllso gt
BT AL, 4HZTIZE X > Milgs &
OBoHmMtdIiz e ALTEEL, FEi L
BHRDTNPIFERAEL TVLOH 50 617,
utw%%ib,%%%m®%@1iof,
TR R AR L2 A U 7o T RRZS VAL AR\ B 5
5ﬁﬂﬁ%x/b {DY A 2 MRZIZT A b —
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Study on the hemolysin from Prevotella intermedia and
Prevotella nigrescens

Arihide KAMAGUCHI*, Reiko NAKAMURA¥*,
Masaaki OKAMOTO** and Hisae BABA*

*Department of Oral Microbiology, School of Dentistry, Health Sciences University of Hokkaido.
**Department of Oral Bacteriology, School of Dental Medicine, Turumi University.

Abstract

Hemolysin genes of Prevotella intermedia that have been reported were not detected by PCR in many
strains of P. intermedia and Prevotella nigrescens. In both organisms, hemolytic activity was observed in
many strains which had not retained the hemolysin genes. Hemolysin was partially purified from the outer
membranes of P. intermedia and P. nigrescens. This hemolysin was activated with SH reagents and in-
hibited with SH blockers. After heating at 100°C for 10 minutes, the hemolytic activity was almost inhib-
ited, but heat stable hemolysin was also observed. Therefore, it is suggested that P. intermedia and P. ni-
grescens have two different hemolysins on the outer membrane which are related to growth in the oral

cavity.
Key word : hemolysin, Prevotella intermedia, Prevotella nigrescens
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44 PRIVETS B Prevotella intermedia 3 X U¥Prevotella nigrescens HRE M3 13 A58

gingivalis L FREICANE 7O VRN VR PHE
L3 %. P. intermedia & P. nigrescens % Il 75
FEEAEL, RMERLOIAETOTE S RAI Y
TEBLTWLbDEEZOND. T2, —fk
HY VAR D RE A= § % V5 I8 32 (I 1 & A0 & 2
DORSEEDIRH S M T 5% . P. intermedia & P.
nigrescens DT B HEMBRAFALAEANTED
MeVEM 23 20EARHTH 5. P. intermedia
& P. nigrescens DIE M8 FE DR EL I, S
TWWwZ e &), BEiZBeem b DA L 7P
intermedia O ¥ .75 3 B 5 D IR FERCY & 12
LT, MAMz BEmEEReFRL, HiEHR
OWREMRFT T2 2 L2 A7, LaL, B
7 5T OPCREEY) & LG O B I A —3
RNz, £ T, P.intermedia & P. nigres-
cens DIF ML FEILF DAL DA L E MO
REEt L, HESNLLDLITRL L%
L & 2 OBIRT-OFAED W et 2 Rk L
7z. 72, P. intermedia k P. nigrescens ® {5 1ML

BRETNENIITHRL, ThooMIRiz>
WTHRR 24T o 72,

ES -
HEE S SO

P. intermedia ATCC 25611 (J:#fk), JCM
6322, 32 (FEIRSTEERR), 43 (ERIR 5 BERR) , 87

Z23611 P migresceas INT

78 9 1001 12 i34 13

(FRPR - 8EXR), P. nigrescens ATCC 25261,

AﬂIS%%(%Eﬁ)S(%* THERR), 6 (H
PRITHERR), 8 (FRIRZHERR) 9 (RRIRZTHMERK), 19
(FRIRITHERR), IN19 (FRIRZ3#ERR), 58 (FfAR

SrHERR), 65 (RRIRZTHMERR), 67 (RIR 7T HERR)

BRI A, NI, AFTF UMY T
7 -V A - 7u—Z (TYHME#) (12 CTHER
WZREAE L 7.

BMEFEEFORE

Beem 5 O L 72 P. intermedia D 1L 55 3%
BT ABRET 25T T4 v =% v
TPCR%*47>7:. ORF1 Z2HIE+ % 7J 1~ —
& (P17 94 ~— (PCREH : 1,070 bp) :P1
F;5 AATATGGTCATAATTTCCG3’, PIR ;
5 TATTCCAGGATAAATAGGATC3’, P1-27
7 A4~ — (PCR#W ; 797bp) :P1-2F ; 5’
ACAAACTTGTTGTAATATAGAG3’, P1-2R ;
5 GGGATAAGTTGTAATATAGAG3’, P27 5
1 ~<— (PCRFEW : 781bp) :P2F ; 5’ ACTCAA-
GAAATGCTTAAGACG 3’ , P2 - R ; 5’
GCTGCTAATATAATTGCTTGC3’, P2-27 5
4 ~— (PCR#M : 451bp) :P2-2F ; 5’
TAGGTGCTGAAGAGAACACG3’, P2-2R ;
P37
P3F5’

5° ACCATATGTGGCAATAGTGCC3’,
(PCREY

ens ATCC 25260 P, migrescens
TED 0 AIZIIMIE

4 < — 1,927 bp )

ATCC 13368

Fig. 1. Agarose gel electrophoresis patterns of PCR products from P. intermedia ATCC
25611, P. nigrescens ATCC33563, ATCC25261, and IN19.(A) : Lanes 2 to 8 indi-
cate PCR products from P. intermedia ATCC25611. Lanes 9to15 indicate PCR
products from P. nigrescens IN19.(B) : Lanes 2 to 8 indicate PCR products from P.
nigrescens ATCC25261.Lanes 9to15indicate PCR products from P. nigrescens

ATCC33563.Samples of both gel lanes indicate as bellows : lanel :

1kb laddeer.

Lane2 and 9 : PCR products by Plparimer pair(1,070bp), lanes3and10 : PCR prod-
ucts by P2primer pair(781bp), lanes4and11 : PCR product by P3primer pair(1,927
bp), lanes5and12 : PCR product by P1-2primer pair(796bp), lanes6and 13 : PCR
product by P2-2pimer pair(451bp), lanes7and14 : PCR product by P3-2primer pair
(1,771bp), lane8and15 : PCR product by P3-3 primer pair(618bp).
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CTTTAAGCAAAAAGCATACGC3’, P3R5’
CAAACACATTCTTAATCTCTC3’, P3-275 4
~— (PCREW : 1,771bp) :P3-2F ; 5’
TGGAATGGGCAGACGGTTAGG3’, P3-2R ;
5’ CAGCCACAAAGACGAATTGTTCTCG3’,
P3-377 4 ~— (PCREEY) : 610 bp) :P3-3F ;
5" CCTAATCTTGCATTGGTGGC3’, P3-3R ;
5 TTGATGAGTTCAGCAGCTCC3’) T 5.
PCRD ST HTINZEMATC, 54 (1cycle), %
%92°C, 14r, 7=—1r755C, 14, HE
72C, 14 (35% 4 7 v), ¥WE72°C, 5%
(134 27V) TiT-72. % HHAD 5 DDNA
DML ESmith ¥ D HEIZHE U TT o 72,
SEED DR E S E

2LOTYHMEEHIZP. intermedia ATCC 25611
¥ 7213 P. nigrescens ATCC 25261 % #fE L, 5
HRI%E#%, 10,000 g2 C3045 &0 L, HWik%
57, ZOHEEZ100 mlOPBSIZERE L, K&
TTT7LVyy—iZiy2pML7. Zhzr
10,000 g2 T304 L, D hiEE S 61
100,000 glZ CT60% 3L Lk 2 72, 2Dk
I 7 A o & L7z,

SRESD OFBE L BNBROBMERF &
AV BB 4312100 mM n-Heptyl-B-D-thioglucoside
(HTG) #hnz, ZiRT30454RE 9 LTt
L7z, 27 %100,000 gT605 L, kif%x
DEAE-Sephadex A-50127°13, 30 mM HTG& &
50mM Tris-HCl (pH8.5) (2T L7z, W&
¥ %0.1M NaCl, 0.2 M NaCl % & 30 mM
HTG % 4750 mM Tri-HCl (pH8.5) |2 TiAH L
72, K777 v a rOENEETIEL, HHE
W5 % EATER, SRASEZRE L 7o, SRR
HL#HFR e L7,
BIEM O RIE R &

1. WARDBEIMIEE ORI E F % | WK D600
nm(Z BT H0D%E1.5ICPBSICTHBE L. 20

(45)

45
B 2 ml % 15,000 gi2 T1040 0 L, LBEIC
PBS% 1,000 wiismL, MEE L. Thic
2 %R R/ARMER% 1,000 win 2., 37°CI12T60%
L DT, 2,000 gT 54 L,
ESICHEE R 2012 B #15,000 gl2T 5
b L7z, 2O LEO50 nmiZ BT 50
FEAPE L7z, RRARIMERZ 2 KIS T &
720 D D540 nm D WL I 52 i % 100 % 7 I
ke L, SABOBEMmEEL % TRDb L7,

2. WWOEMIEEOWE % L (100
ul) 1ZPBS % 7213 BHE I & A PBS % 900 wlids
L, 35122 %FBARMERZ 1,000 pulli z 7.
INx37TCITTO05 4k & 9 4, 2,000 gT 5455
wl L, EED540nmoOoD% fllE L7z, &l
WM 1 EFEBRIC% TED L.

3. IMiEEREEH b T O VEIMLIE O W & 5
@ TYHMZE RIMEFERE MKW 2 &KL,
B REAER, a0 = — OB N— 8 —FIMBR
PBESNTCHIE+, BERERSBE IR nE
XlE—& L7

NKiEn 7 X / BRECS D&

SDS-PAGEf ® ) % PVDFI |2 #5 5.2,
Y=Y =TN)T Y P TN—ITTYA LT,
W, HD Y Y87 BNy Rl L 71
74 =2 I % — (Procise492, Applied
Biosystems) % i\ T 7 3/ BEECH] % PeoE L
72. 72, ZOEH] % BLAST search!Z T & E
OY—=D&b5 7 HEXDEETEZMERL
7z.

7
D

& £

1. P. intermedia & P. nigrescensh> 5 DRI
BREDFOHRY
P. intermedia & P. nigrescens D 35EMR B L O
BRIR 3 BEAR D EF 168K & 1) Beem 5 D i L 72

I F | {E T DORF1, ORF2, ORF37#I% D
Kl #PCRTATo72. Lo L, &THHEh
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72D I3 P. nigrescens ATCC 33563 £ IN19® 2 ¥k
DHRTH 72, ZDMDOFRIZORE 2 D A HH
ENFZHON 6B, NS OEEA L S
NEVb DD 8MkdH o7 (Tablel). TNHD
Wk D) b IEME D P. intermedia ATCC
25611, P. nigrescens ATCC 2526135 X (FORF
1, ORF2, ORF32%H# i & L7z P. nigrescens
ATCC 33563 £ IN19FR 12DV T & & (RS & I
27z, INHDABRIZOWVWTORFL X 2D 7
74 <— (Pland P1-277 f ¥—), ORF2

2MDTF4~— (P2and P2-27 54 ~—),
ORF3 X377 4 ~— (P3, P3-2, P3-3
TIA4<—) ODRLEDLTIA < —%HTHKHE
WOBHIZOWTE LIHREF L7z, Z DR,
P. intermedia ATCC256113 & UYP. nigrescens
ATCC 25261123\ CTORF 2 DIAf i3 st S vz
2o 72, P. nigrescens ATCC 335638 & UP. ni-
grescens IN191ZORF1, ORF2, ORF37%S\ g il
DT T4 —ThMHl 7 (Fig.1& Table
2).

Table. 1. Detection of hemolysin gene (ORF1, 2, 3 regions) from various P. intermedia and P. nigrescens strains

with PCR

Bacteria

P. intermedia ATCC 25611
P. intermedia JCM 6322
P. intermedia 32

P. intermedia 43

P. intermedia 87

>
3

igrescens ATCC 25261
grescens ATCC 33563
igrescens 5
igrescens 6
igrescens 8
igrescens 9
igrescens 19
grescens IN19
grescens 58
igrescens 65
escens 67

i ia el Ta el
IIIIIIII

]
28

ORF1 ORF2 ORF3

- + -
+
+

+ + +

: T z

- + -

- + z

+ + +

+: PCR product positive, - : PCR product negative

2. MFEFEXREHEHRETOBRMMEICONT
P. intermedia ATCC 25611, P.
ATCC 25261, P. nigrescens ATCC 33563, P. ni-
grescens IN19D [MEFERFL b & RERE N TDHE
MBS ERE L7z, ZO8F 4 ke b IMEgER
Bi My C OV ML /R L7225, ORF1, ORF2,
ORF3% % DP. nigrescens ATCC 33563 & P. ni-
grescens IN1I9IZFABRE N T OBEIMMEIITR S 725
ZHUIH LTORF2 DA L7 b 7272 WP
intermedia ATCC 25611 & P. nigrescens ATCC

nigrescens

-7z,

252611 F B ENBEMMEEZ /R L7z (Table 2 ).
Z MO Z & X Y)ORF1, ORF2, ORF3DF1E L &
BN TORIMMEE—F L k0o 7.

3. BERBCHRTERBMmMME

P. intermedia ATCC 25611, P. nigrescens
ATCC 25261, P. nigrescens ATCC 33563, P.
nigrescens IN19DR; 2 1 $5 & £ WK O FBRE
WM DWW TR L7, DR, P. inter-
media ATCC 2561138 & U°P. nigrescens ATCC
2526113554 1 HE X DB IMIEES A 5, B

Table. 2. Relationship between hemolysin gene and hemolysis of P. intermedia ATCC 25611, P. nigrescens

ATCC 25261, ATCC 33563, and IN 19

Bacteria

hemolysin gene

hemolysis

ORF1___ORF2 _ORF3 plate __ tube
P. intermedia - + +
ATCC 25611
P. nigrescens - - + +
ATCC 25261
P. nigrescens + + +
ATCC 33563
P. nigrescens + + + -
IN19
hemolysin gene : +: PCR product positive, = : PCR product negative

hemolysis : plate : +: & - hemolysis zone positive, tube : +: hemolysis positive, =

hemolysis negative

(46)
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Fig. 2. Effect of incubation on hemolytic activity of cells
of P. intermedia and P. nigrescens.
[@: P. intermedia ATCC 25611,[A: P. nigrescens
ATCC 25261, I P. nigrescens ATCC 33563, O
P. nigrescens IN19

(A)
Protein hemolyss
oD,,, 0D,

0.4 e\ule ‘with 0.0 SMTris-HCI
g (pH8.5)with 30 mMMHTG (. 1M NaCl 0.2M NaCl
02| 05 l
0 S 10 150 10 20 0 3456 10
x6ml X2ml

®) x2ml

elite with 0.0 SMTris-HCI  0.1M NaCl

(pH8.5)with 30 mM HTG

0.5
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0.2M NaCl

0.2
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X6ml

20
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Fig. 3. Anion-exchange  chromatography = ( DEAE-
Sephadex A-50) pattern of hemolysin from the
outer membrane of P. intermedia ATCC25611(A)
and P. nigrescens ATCC25261(B). Abbreviation :
HTG ; n-heptyl-B-D-thioglucoside. Line indicates
protein at280nm of OD. Column indicates the
hemolytic activity at 540 nm of OD.

kiDa 45 391011

et rt
!
. ..L*

kDa ?

170kDa
94 82kDa
67 wmmi N — b!u—-_—-—d— 62kDa
43
20 f 5 10.5
14.4

Fig. 4. SDS-PAGE of hemolytic activity positive fractions
of DEAE-Sephadex chromatography.
Lanel : low molecular weight marker ; lane2 : frac-
tion3 ; lane3 : fraction4 ; lane4 : fraction5 ; lane5 :
fraction6. Lane7 : high molecular weight marker ;
lane8 : fraction3 ; lane9 : fraction4 ; lane 10 : frac-
tion5 ; lanell : fraction6. Arrows indicate the puta-
tive hemolysin of P. intermedia.

5E23% W1 P66 A
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FEORE & LTINS BIEADIA S N5, P
nigrescens ATCC 3356338 & (FP. nigrescens IN
1913 7 HEF R OB IZ BT H BEIMEEIZAS
Nehor: (Fig.2). 2Ok Ly, EHkE®
L T % P. nigrescens ATCC 335638 & U'P. ni-
grescens INI9OD HRITABRE S MG L RS %
WZ EDbho 7.

4. P. intermedia& P. nigrescens D&M=

DEMER E £ DHER

P. intermedia ATCC 25611 & P. nigrescens
ATCC 25261 72> 5 15% 5 1L 7-OME| 73 % FEAHT I L 1)
SEETTRELRHTGIC L ) w ik L, @i %
WM 5 2 & 2 A7z, Fig. IR RIS
Wﬁﬁ@ﬂﬁﬁﬁﬁngmmttmm%
DEAE-Sephadex A-501Z 72V}, ¥ {b &% 18 K
BOmMIﬂIﬁ?ﬁQQSMTﬁ&H@ (pHS.5))
& [ CRRAEIIC TR L7z, ‘h’?:ﬂ AW
0.1 M NaClIZ T L 72 45 12 1 i I 9 7 1 &
ﬁ%h&#ot.owf,QZMNxMCmﬁ
L 72 B0 IS G s 57z, 0.3 M
NaCl7»5 1 M NaCllZ T L 723 12 13 I
WA SN b o 72, FEROIMER SO
MBFZEOHEE Y — I3EIZFRETH o 72, P.
intermedia DYBAEDNAD ¥ — 7 A DGR E DS
T ENREAEN TSI E LY, P. interme-
dia D 53 K5 B ML 75 3 O SDS-PAGED X ¥ v
—%NY FONKIGT 3 /BT nwr—4
—R—=2YX DV KREQT—DH LY N0 HLF
DBIZTEHET A L EHAT.
Moot 797 a %
BN, SDS-PAGE%X1T-72. ZOHHF 425D
77 a BV CIGBICHFET S AV ¥ —
FiX62 kDa, 82 kDa, 170 kDa® 3 D ®
Ny R THo7 (Fig.d). 22T, HIETHET
BHo722/3Y RONKMT I /O ziio 72
EZA, 82kDad /Ny FONKWGT I/ ERECH
\3RQSGEITH 1), 62kDa®d /N> FONKGGT
I/ BBEFHIIZRAYDNQRVETV T & » 72. 170

P. interme-

dia DEMHFED

RNV
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kDa® /N > NIZPVDFREIZEMTICALE R 7 1
TV CETHIMICERDPo72. HI2&EET
— =R E D AREO Y —HEEITo 2
P, WENRLKRER Y —DH DT N7 HITH
WiZH Loz, DWT, P.intermedia & P. ni-
grescens D F 53K B O ML 3 O ¥ LT 1 L2
TAHMEADOYWEB L MR L % 8 E R,
ZIRAERL D 7 % 7 B % 1 mg/mlIZ R
L, ZOFVEESER D100 w2 fE 4 oY %

WINL #FOE % K. % Ok 5 Dithiothrei-

tol, 2-mercaptoethanol, L-cysteine ? 3% JGH] % Il 2.

HIHFS A, Prevotella intermedia 3 & U8Prevotella nigrescens R I35 (2B 3 50 %%

5 Z &I XD B MG OB & N-ethylmaleimid
e, 5,5’ -dithiobis (2-nitrobenzoic acid) DSHFZ D
FHER 2 RINT 5 2 &2 & ) EmETo%F L
FAA BN (Table3). ZHOZ L XD, &
MR OSHEMIFEMIGEEICES LTwa I L
AIRE SNz F72, 100C, 1040hnEkic &
D, WEHEOETAASND, EEICKELE
Molz. TOZEXY, BMHEREOREIISH
WTH LD, MHEOHMISBHFAETLHDLE
bz, TNIEBOEMBZERZPFIET 5 ThE
MrRET5b0LBbhi.

Table. 3. Effect of various compounds and heat treatment on hemolytic activity of partially purified fraction
from outer membrane fraction of P. intermedia ATCC 25611 and P. nigrescens ATCC 2561

Compouonds and heat treatment

Hemolytic activity (mean + SD %)

partially purified fraction of

None

DTT (50 mM)

2ME (50 mM)
L-Cysteine (50 mM)

NEM (1 mM)
DTNB (1 mM)

heat (100 °C, 10min)

P. intermedia P. nigrescens
ATCC 25611 ATCC 25261
160+ 1.5 15.1£2.0
182+0.8 240+12
20.0+0.5 18.8+0.9
23.9+0.4 21.7£0.8
2.6 £0.1 32£02
77+03 73+0.1
6703 43401

One hundred ig/100 ul each partially purified hemolysin was added 900 ul of PBS or 900 ul of cach reagents in PBS,
and

added 1,000 ul of 2 % rabbit red blood cell. After incubation for

for Smin. OD of supernatar

s measured at 540 nm. ity
control (distilled water plus erythrocytes). All samples were assayed in triplicate
DTT; D IME, NEM,

60min at 37 °C, these were centrifuged at 5,000 g
‘was indicated as a percent of the positive

DTNB; dithiobis(2-nitrobenzoic acid)

Z =

P. intermedia & P. nigrescens L V5 Il 75 3 %
BT LI LML NTVwLDY, 205 0%
MBEZRIHEINTES T, EYFmtERe 4
RIZBT2EENCO W TIEHEIC ST g
Beem 5 ' (394 IfL i 1 D bt > [ IR 25 Ak
H B P. intermedia 27 V) & DBALT X E. coli T
W&, P. intermedia D{EMNHEFZDOBLT &
L7z, EHICE AL, Z0EMFBREDBILTIE
3ODEHE ) %Y, FNENOFEE, O DA
-7 -V =57 - 7L —LA%O0RFl, ORF
2, ORF3& L7z,
13 19954F 12 P. intermedia & ) B3 SN 5 ET
IFIZF— b T E RIS Z0MRITED L
THBY, BFFHEE GO %A LS
W2 & 25083 TE& 4. Shah 5712 X D DNA

Wy,

P. intermedia & P. nigrescens

-DNANA 7)) 4 ¥ —3 g YT TCP. intermedia
& P. nigrescens \Z3 T A ESTRRICR D,
72, L TIE16S IDNAIZH T 5 ZHZh o
FRI T T A~ — % v CPCREWIC X 1 [
WU EEIZ %2 o 72, 2 OFRICP. intermedia & P.
nigrescens | EWFHHERPEM L Tnb 2 &
L0, WEMEAD S Beem " DL L 72 I H
FOBIZTODNAY — 7 T 2% b LI2H
ORFIZHN$ 5774 v =% L7z, DT,
INLDT T A~ —%HWTPCREY & 1) A
Wz RS MBEREER L, ZOWIREHME T
ZEexFEM L7, LA L, P. intermedia & P. ni-
grescens DFEVERR B X ERR 5 BERE O EF 168k
Qe /ADNA % $ % & L TPCR % 17 - 72 ORF
1, ORF2, ORF3® 3 278 S h7zd Did 2
PRDOATH Y, ZOMIZORF2D A S
Lh, E{HmE SN Tho7. 7,
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ORF1, ORF2, ORF37 il & iL7- T4 ik 1d 5k Bk
BEANTOBEMKIGE RS Zh>72. Beemb"
BEMEFEL T2 KR TEB IS, £0E
ZF DOFLHEAL & W MG TE O BIAR & MG L 724G
&, ORFIAIMEIEREE Hh b C O MG I B
5-L. ORF2, ORF37% HAERE VA LSO 12 B 5
$hHBIEFTHLEHELZ, LAL, 40T
- 72 BRTIZORFI & ML FEREL # T OV MG
L DOFFEMEIZ A 5 4d. ORF2 & ORF3 & #lER
BENEMBLEE OR@EES Ao ah ol £
7o IS & R & 7 A o 72 B Bk D ORF,

ORF2, ORF3®DDNAY — 7 IV AIXP. interme-
dia 21Dy — 7 TV A LFRE—FH L Tz,
&L IZORFL, ORE3AMEIH S v, £
7z1%ORF1, ORF2, ORF3D 4 TH M &7
W PRIZHBE B MO 2R 72, 2 DRk
WA 2 BT L EIMGEEO B IZFEDE L
LT el lhol. 2OZE X DBeem S DR
BRI ARRA OB HERECAFRT L2 L
A DREA T AHERTIIATETH L 2 LA
bhotz., ZORGHZNPELBERE LT3
DO EHPMEIN. 1 ME I E RO HE
W2 &) AR R 2 25E03H ), EIL
FHEOMIRD BREOE NI L ) B 2546 0
HINTWDLY, 2 DHEMIGETED % VE. coli
ICBWCHERTEERSE S LE coli DIFFER
HEMBEFRELTVERLESNL5E607H 1,

bz btnEFREifrera—=y 7Lzt
BEbbIEPRESNTVWEY?, 3 ik
BETRIEETHEN, 70E—F —HIBIIE
B ogGE. LEnZ & X )BembY DP.
intermedia 2T\ I RN L IR EZROHTH 51T
REEDSRIE S N7z, TN X ) Beem 5" O
L7z & B2 5 WIROE M BER P FEET
LA REHEMEE SNz, £ 2T, P. intermedia
& P. nigrescens DEHERR X V) A IR % T4
By p 2 L adlAare, BILEIIEE BFICIE
FAEET, HHROIMEm ALz, loX

-
—
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JRERHTERT 12 5V T b MBI 53 £ 72 1 vesicle [ 5312
BMEZFTHEAELTCVRHEHEIRLTY
5B P intermedia B & O°P. nigrescensl¥ Y N
0747 %b72%, B> SRS IHE L
TeRA A Y EHEAMAT A EATE RV, W
WIARMERD SBERE L 7o~Er/BE | ATV
FErPgiRe LR A, BI#HEEIC S DRI
ROBIE SN, NETTE RN VSR L
TOHHERPTEINT 7O T ) I RANTRF Y
VICER A LGl AFIR C & 2 WiIkKiEIC
%A, BIHEZEISIMEIEAEL TSI LDE
FUTYME A& L 72 MR AR IMERICVER L
FBAICENE FICATEZ/ O VRl v g
BRICHEGT AZ LS TE A REEIEE S I
5. REEOENTEE L L TShigella flexneri %5
DcontactiF ML & MHIN 2 M5 3 A G S
NTWa®, ZHITHEKRER OBILTEZEHARIL
HRICHEETHZEPRETH Y, P. intermedia
& P. nigrescens DG M EFR L FUOHEIKTH %
A5, S. flexneri % @ contactVA L 75 3 & MIE N T
WA FMHERIIEIEETVDL I EHPLETDH
D, S. flexeneri D EAEFH OFHEE L FEELSH 5
Lansb, ZOZE LY, P intermedia & P. ni-
grescens DIE M FRIIER/EHETH 2 BEH
HEETWLRSTHOIERTAZ L, Fo0E kL
THEMEREZRTZE LD, S. flexeneriSs D
contact{F 75 3% & 1ZF#2 AWIRDBEMHELETH
P. intermedia & P. nigrescens O 4} [ ] 75
EENICLOBIRTREL T =2 2 2 MITED
EAb L, WiMmEREE R Lo, BIE T
ZIRLIzZENEND T T 7 ¥ 3~ %SDS-PAGE
\Z22F 72 & Z A62kDa, 82kDa, 170kDa® 3 2 D
XT v =7y Xy Ny ROE LT g
ARSIz, TS 3N FDH B 28
RONKIG7 2 /By —7 TV AT — 4% —X
—ALTIEAER Y —DHLWHEITME S
$, E/2Beem OV OIS L2EMEHR L b K
ERY—E o7z, FORE L EnER

-7z,
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SHAEFR ITCHNC CTIEME ORI & SHAEFHE#] 12 T
HEDOELWK TR L) F4— b
HEHROBENEZRTH S LRI N T4 —
WWIEMERI O ILE SR & L TldStreptococcus pyo-
genes DFELET A A ML T 1) T 0, Strepto-
coccus pneumoniae DEET =2 —F) T |
Clostridium perfringens DFELET 5 Y T ¥ —3HK
NI LGRS EAT S ERE ST
W5, ZHIHKH L TP. intermedia X P. nigres-
censD 7 7 LEVER DRERET B T 4 — Wik
DEMAFIED T ) WG 2.

I RIS, FJOERE, FUmE R O
3D EINT WS, EEFEM I Staphylococ-
cus aureus DPHFRD AT 4 ¥ T I L) F—+,
C. perfringens DoFEZ D K A K1) =€ CET
HH5Y. INSDOROFERIEITCTRICHE,
BMEALSEL720I1I2130~4TCI2T52 L
PUETEY b - =)V FRBEMHEETH .
P. intermedia & P. nigrescens D {7535 1337C
BT AR THEMNT S L L) BEREITIEZ
WZ EAbh ol FIEHRBUIE. coli DRTXE
M7 3% X° Streptococcus pyogenes D A ~ L7~ 1)
TYETHDETT, IS OFEMERITEICK
A LIEINL S % . P. intermedia & P. nigres-
cens DIEMAFF DR Z IS 50 &9 21
LSHROBEHRETH L. GRS, aureus
D TV ¥ 353 R° Pseudomonas aeruginosa O i 3
P I3 R AT B O & W R TG EAER IS &
D, Bz &k 3%, P. intermedia & P.
nigrescens S DR EZH T 5 2IEAHTH
5.

FIFEPNC B\ T Bk AR O HEAT IR W I I FE 3%
AT HMESHEINT 5 Z I T
Y. COWETIHMEBERLEATAIRE L
TActinomyces &, Streptococcusl®, Staphylococ-
cusl®&, Prevotella)&, Actinobacillus & 73 ¥ N4
HELTWD., ZOMICENBEERLEET S
& L T Porphyromonas gingivalis X° Treponema

Arihide KAMAGUCHI et al.,”Study on of hemolysin from P. intermedia and P. nigrescens.

denticola DY E I N TV HIEICBIT S
EMERITHEE & ERH L L EN TS,
I F OLERIEY, FEME, in
vivo IZBWTREMEAE T4 2 S ST
LT ELDEAMSNTWES Y, F/2, AElE
FIIRMERDIF ORE 2 DML L COHES
HBzbE3NTWwE>Y,  L»L, P.interme-
dia X P. nigrescens O 1WERHTR O ¥4 175 35 A3 8k &)
IZBWTED L) 2EZ LT 5 5 I3 HHE
e Twzw, LaLl, BfEmdm S
NTVWLIED12LLT, BHEIIANESTE
RN VERLEET HMEIC BV TR RIILEK
AEMBRICEDBEEL, Fhoz2lBETL2
EVRLEATRTH Y, T/, BilERITHRE
WOMIZE S35 L ) ITE O, B)E
OETRICEETHLEHZEZONTND,
DD FE M7 TR DIFIREPENZ D W TIEP. interme-
dia L P. nigrescens*5 DGMBmR A BHEL, £
DBIZTEREL, &5ICZOERESHEIL
HBROERNTOERIZOWTHETT 22 &0°
LETH 5.

PEDZ L XU P. intermedia & P. nigrescens
ICBVTEICHE SN 2EmERB L 020l
B &85 ODENE SNz, WO
BB HER SIMER ST, T4 —ViENHE
BoMRE R Lz, £7-, BMHROHEEDT
#1362 kDa2* 5 170 kDaD B D @& 55§ 8 >~ 787
BT DRI S 7.

e B

NAGG 7 3/ BRECHI & AT 4 5 12720 T
NS0T L7 R SERE DR LB
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Effects of human lactoferrin on the chemotactic response
of human monocytic cells

Yasuhiro YUMOTO, Keisuke NAKASHIMA,
Jun FUJIWARA, Masami IKEDA, Yusuke KOWASHI

Department of Periodontology and Endodontology, School of Dentistry,
Health Sciences University of Hokkaido

Abstract

Human lactoferrin (hLf) has been reported to inhibit lipopolysaccharide (LPS) interaction with CD14
by suppressing TNF-a production of LPS—stimulated monocytes. However, it is unclear whether hLf af-
fects the chemotaxis of monocytes. The present study investigated the effects of hLf on the monocyte che-
motactic response to LPS. Human monocytic cells, THP—1, were cultured in RPMI1640 medium in the
presence (treated) or absence (untreated) of 1o, 25-Dihydroxyvitamin D; (100 nM) for 24 hr.The
THP-1 cells were then washed and transferred to the upper chamber set in a 24—well culture plate ; the
medium in the lower chamber contained either formyl—methionyl—leucyl—phenylalanine (fMLP ; 100
nM), LPS from Escherichia coli (10 ng/ml),or purified hLf (200 pg/ml). Following a 1-hr incubation,
the membrane on the floor of the upper chamber was removed and stained with Diff—Quik® to measure
the absorbance at 595 nm. Quantification of the chemotactic response of cells was made by calculation of
the chemotactic index (absorbance in the presence of chemoattractants/ absorbance in the absence of
chemoattractants) . Cell growth was monitored with Alamar Blue®. The TNF—o, and LDH levels in the
culture supernatant were also measured. In the untreated cells, the mean chemotactic indices of fMLP,
LPS, and hLf were 3.78,3.19, and 1.75, respectively. The indices of fMLP + hLf and LPS + hLf were

3.30 and 2.09. Similar results were observed in the treated cells. Cell growth was not affected by the addi-
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tion of fMLP, LPS, or hLf. The TNF-a and LDH levels in culture supernatant increased as a result of the

introduction of LPS ; however, the elevated levels were reduced by the addition of hLf. These findings

suggest that hLf suppresxl by the neutrophils is bound to LPS, which leads to the inhibition of TNF~o re-

lease and the chemotactic response to LPS.

Key words : Lactoferrin, Chemotaxis, Monocyte, THP-1, CD14
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Abstract

The mechanisms for cross—desensitization between protease—activated receptor (PAR)—land PAR-2 in
human parotid cell line, HSY—EAT1 cells were examined. The HSY-EAT1 cells strongly expressed mRNAs
for PAR—-1 and PAR—-2, whereas the expression of PAR-3 and PAR—4 was very limited. Stimulation of
HSY-EAL cells with various concentrations of thrombin or trypsin produced a striking increase in [Ca’" ]
followed by a slow return to the basal level within 2-3 min. When cells were pretreated with various con-
centrations of trypsin, the subsequent Ca”* response with thrombin diminished in a dose-dependent manner
over the trypsin concentration, indicating that trypsin desensitized PAR—1. The desensitization of the
thrombin—induced Ca*'response was also induced by the pretreatment with PAR—2 agonist peptide,
SLIGKV. These results suggest that trypsin—induced inactivation of PAR—1 is due to the heterologous de-
sensitization of PAR—-1 through the activation of PAR—2 in addition to a proteolytic degradation of PAR—
1.

Key words : protease—activated receptor (PAR), thrombin, trypsin, SLIGKYV, desensitization.
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Fig.1. RT-PCR analysis of PARs in HSY-EA1 cells.
RT-PCR was preformed using the primers spe-
cific to PAR-1 (lanel), PAR-2 (lane2), PAR
-3(lane3), PAR-4(lane4) and GAPDH.
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Fig. 2. Thrombin-induced Ca’ mobilization in HSY EA 1 cells.
The fura-2-loaded HSY-EA 1 cells were exposed to 0.02U/ml(A), 0.2U/m
(B), 2.0U/ml(C)and 20U/m (D) of thrombin. The presence of thrombin in the
medium is indicated by a horizontal bar.
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Fig.3. Trypsin-induced Ca**mobilization in HSY-EA 1 cells.
Fura-2-loaded HSY-EA 1 cells were exposed to 0.2U/ml(A), 2.0U/ml(B), 20U/ml(C)and 100
U/ml (D) of trypsin. The presence of trypsin in the medeium is indicated by a horizontal bar.
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Fig.4. Thrombin-induced Ca** responses in control (A) and trypin-pretreated cells (B-E).
(A) :Cells were stimulated with 20U/ml thrombin in the absence of trypsin pretreatment. (B) - (E) : Cells

were initially stimulated with 0.2U/ml (B),2.0U/ml (C),20U/ml (D), 100U/ml (E) of trypsin for 2min
and were subsequentry exposed to 20U/ml thrombin. The presence of trypsin and thrombin in the medium
are indicated by a horizontal bar. (F) : The increase in [Ca’"]; above basal level after the first stimulation
with various concentrations of trypsin (open circles) and after the second stimulation with 20U/ml throm-

bin (closed circles) .
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Values shown are the mean=+S.E. of six independent experiments.
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Fig.5. Effect of PAR-2 agonist peptide on the thrombin
-induced Ca** responses.
Thrombin - induced Ca** responses in the pres-
ence (A) and absence (B) of the pretreatment
with PAR-2 agonist peptide (SLIGKV).
The presense of SLIGKV (100U/ml) and throm-
bin in the medium are indicated by a horizontal
bar. (C) :Increases in [Ca’*]; above basal level
with or without pretreatment with 100U/ ml
SLIGKV. Result shown are the mean+S.E. of
ten independent experiments.
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Mechanism of PTH receptor induction by fluid shear stress
in the osteocyte-like cell line MLO-Y4-A2

Miki OKAYAMA®* ** Toshiya ARAKAWA**, Akihiko TANIMURA**%*,
Itaru MIZOGUCHI* and Taishin TAKUMA**

*Department of Orthodontics, School of Dentistry, Health Sciences University of Hokkaido
**Department of Oral Biochemistry, School of Dentistry, Health Sciences University of Hokkaido
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Abstract

Osteocytes are generally accepted to function as sensors for mechanical stress, which are deeply involved
in bone homeostasis. However, the signal transduction mechanism of mechanical stresses in osteocytes is
still mostly unclear. Here the effect of fluid shear stress on gene expressions of MLO-Y4-A2 cells, a
murine osteocyte-like cell line, was investigated. When shear stress was loaded on the MLO-Y4-A2 cells,
PTH receptor mRNA increased to 5 to 8 times over the control level. The PTH receptor protein and cAMP
levels were also increased by the shear stress. The increase in the PTH receptor mRNA was not inhibited
by U-0126 (ERK kinase inhibitor) or indomethacin (COX-2 inhibitor). Luciferase reporter analysis indi-
cated that the P1 promoter region of the PTH receptor gene includes cis-elements for transcription control
by shear stress. These results suggest that in osteocytes the mechanical stress induces PTH receptor in-

creases, which in turn amplify the effect of PTH and/or PTHrP on bone remodeling.
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ERIZLTVDAREESHELE SN TS,
HHlfe 2 W@ EORO S X, Bk
DOFEL-TI4~) =Ml EZHHL T
720, TEMTFRET A B 2 &3 T
WEETH o7, wilr, 7 F % A KFDBone-
waldfi £ 591, A AT ANV O T U E—
% — L Simian virus 40 (SV40) Dlarge T-antigeni
EFEESLE NI VAV 22y I3 A%k
®HL, ZOREHF L BMRKOKMIE,
MLO(Mouse long bone)-Y4, % 3. L 7. MLO-
Y4HIREIZ o AT 4 AL Y v R CD44 7z B i
B 2B BT ORW IR S, Eifll

-

FIL =5 BRI EREMLO-Y4-A212 B ) APTHZ BREIETF DA I = H VA ML RAIZE D

FEH

g Din vitro EERE TV E L THHEEI AL TW
5.

KRR TIE, MBI EE & T MLO-Y4
Mifar o, MRt AL, L0 EHik
IEWERERZ b oMifss LCTru—=rr3h
72MLO-Y4-A2fifla 2 v, ¥ =7 A PLZXH
WA T 5 BIZTHOME kA7, 2R
B, YT AL RIS L CEIFIRER SV E
YPTH)L 7% —DBAPTLET L2 L 2 |
W72 L, % DOIFEHFHETRERE € AW Tk
% H TR L 72,

M EFE

1. HiIDiEE

MLO-Y4-A2#ifg 1%, 2.5% fetal bovine serum
(FBS), 2.5%calf serum(CS)&H DoMEM (R =
Y1 mg/ml, AMNLT <A1 mgl
ml, ZV% 3 2200uMiE) & vy, ¥4 71
37— vk a—bFL72100mmD T T ATy
7 B2 EC,37C, 5 %CO.BEE T IC TH &
L7z. MC3T3-Elfifid13 5 %FBS & A O oMEM
EHWTC,100mm~7 7 X5 v 7 BN L T2
L7z,

2. YI7AMLADETR
60% 7V MIhb T CHERSELL
MLz, COA ¥ FaN—F—NIZANTIEKE
Bex b BT, Ogata® f5 W IZHE WA EE)
(0% 1 7 Vv 45) (S DR A B> L, ¥
LT ANV AEAEN L.

3. RNAH LU'DNAD S

KR8 % B 725522 LICISOGEN 1 ml (A6
M) 2Nz, MEE A2 LA 8— THEERI
L7z#, 7709y - 9 AREIF AP —TK
EVFARAL, Y22 TNV oTE
RNAZ R L72. ¥ 7 ZDM0.2g12 DNAzol
Reagent 1 ml (GibcoBRL)Z iz, ARV b1k
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EVFAH LD MEERTYF AL, ¥
Z a7Vt TDNAZ I L 72,

71

DONCBLL ) U L, Web b D75 4 < — %z
7 & (Primer Selection) B & I'GCG Wiscon-
sin Package (Accelrys) % fi\»C, PCRIZfH

4. 7547 —DE&Et TA5TIA~— %I L. EEILAETI4~
BERE T ORI A ) ANIHIE  —3E 1ISRLE.
®1 AREBRCHEALLTIA~—
Forward Reverse

GAPDH : B’—ctacccccaatgtgtecgtegtg —3° 5 b’-gatggaaattgtgagggagatge —3°
COX-2 : b’-gggttgetgggggaagaaatgtg —3° 5 b’—ggtggetgttttggtaggetgtg —3°
VtD-R © B’—cctetgtgaccctggaccetg -3’ ; b’—ggctggaaggagagggaacg —3’
PTH-R . b’—gtgcaggcagagattaggaagtec —3> ; 5’-tgaatagacagccagccaaactc —3’
Est-Ra © b’—ttctgatgattggtetegtetgg—3’ ; b’—tccgggggtatgtagtagggtttg —3°
Est-R 3 : b’-ctggacagggatgaggggaagtg —3° 5 b’—ccctetttgetettactgtecte —3°
Osteocalcin: 5’-ccatgaggaccctctetetgete —3° 5 b’-tttggagetgetgtgacateccat —3°

Connexin 43:

5’—gtggcctgetgagaacctacate —3°

>

>

>

; b’-ttttttggecattttggetgtegte —3°

5’—tttcttgecatctttagegeecgete —3°
5’-tccttccaccagcaagaagaagee —3°
5’—tgtttttgectettetttagttg -3’
5’-tttccaccgetgecttgtetttee—3’

; b’—tctcctgeatttettectgatag -3’

Ch44 ! B’—cccacatgcetacaagcacaactee —3°
APLase . b’-tcggataacgagatgccaccagag —3’
Osteopontin: 5’—agcagacactttcactccaatcg —3’
eNOS : b’—ttgatgtgetgeceetgttactee—3’
iNOS : B’—cactcagccaagccctcacctac —3°
TGF-pB1 . b’-cgggatcagccccaaacgteg 3’
TGF-B2 . b’-gagcgagcaggagtactacge -3’
TGF- B3 . B’—ctcttccagatacttegaccg -3’
I1GF-1 . B’—gtggatgctetttagttegtg —3°
IGF-2 . b’-agtttgtetgtteggaccge —-3°

; b’—ggcttgegacccacgtagtag —3°
; b’—gtaggcagcatccaaagegeg —3°
; b’—agtcaatataaagggggcgta —3’
; b’-tgttatttggtaggtgttteg —3°
; B’—ggtetttgggtggtaacacg —3’

VtD-R: &4 I DLt % — PTH-R :
EstR-aq: A huaFo Lk % —
APLase: TV H ) 7 AT 7 X —F
5. cDNADAH,
ZmMRNADEE
781 47 B % 3% Super Script II (GibcoBRL, 200
units) % iy, oligo (dT) (0.5ug) #7714~
— & L CTlug®Dtotal RNAZ> HcDNA% A% L 72
(&&20ul, 42C, 60514 ¥ F 2 X~ 3
V). AEENTcDNA 1 WA R Y LT, Am-
pli Taq Gold Kit& £FE~7 7 1 ~— % iRA L
GeneAmp PCR System 9700 ( Applied Biosys-
tem) % i\ TPCRILIE %17 - 7. PCREEY)
i, 1.5% 7 u—27 )V (1lugmltF 32w
L7UvA NEA) ZHV:, 0.5x TEVKE)Buffer
HTESKKEI L, 74 ¥ v 7F v — (ATTO)
THiE - ER L7, mRNAZ X ) & ICE =

PCR¥ L U'LightCycleriZ &

BIFRIEARLE L LTS 2 —
EstR-B:= A huro L7 ¥ —

(71)

% 72%, LightCycler (Roche) % H W& &N
PCR% 17> 72. SYBR Green assay kit (Roche)
HV, EEODNAIWESHRE LT, v==
TVIHEW B 24T o 72, SOk R IE O v
7 N E T L7,

6. VIRZTAVT4>T

MDY v M IZSDS-sample buffer & [E 37
L%, 100CTo5 o MEnE % B2 %
o572, 520%D7 VT )& VSDS-
PAGEf%, % v /37 #PVDFJRICIRE. L7z, %
BiiE 70y 7 T —AZT4CT—M, T
¥, BIRT2EM 70y ¥ 7 L7k, #@EA
ML7zzNENO—KPukL 4 CT—H, F/-
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&, ZFIRT1IKMA v F 2= 1%,0.05%
Tween 20 % & € PBS (PBST) T10432 2 3 [nl i
o7z, GlEKLE 2 Rk (HRPERIL~ 7 A
Gk B L OHRPAERIL 7  FIegGhifk) T
WEEL, HUROD % v 82 - N2 FZECL plusB
LTI 4 bEF ¥ TF v — (ATTO) #H VT

HL7z, BMHEENINY FOEEIXTA My
TFrv—IEDFT M A M) =V T MM
WTHTo 7.

7. 3NV EDEE

% X7 @ 5% & EBradford Protein Assay Kit
(Bio-Rad) & Hi\», R 7 V7 X >~ (BSA) &
Ay F—FELTITo 7.

8. CAMPE LU HILY I LBEDAIE
PTHAI #3043 B 12 1 mM O IBMX C Hij WL
L7-#1f8 %, 10u200nMOPTHC 2 43Rl L
72. cAMPIZ 1 -PropanoliZC, 4 C, 24K
L, 1251 cAMPHIE ¥ v b (Y =H) #fw
THlsE L7z, Fura2% BUY A £ 27282 % 10u
200nMOPTHTHEE L, MIlEMNCa™ BE DZAL
% Ca™ W& fAEAT > A 7 & (ARGUS HiSCA, i
W74 =2 R) FHWCE=F— L7,

9. 7'O%E—#% —Luciferase VectorDEEE
<7 ADR & Y 3 L 72DNA100ng % $58 &
L T . FastStart Taq DNA Polymerase Kit
(Roche) # VT, ¥ APTHL 7% —D 7
OE—4%—T % —fHi% (P1;670 bp, P2
a; 1080 bp, P2b ; 464 bp) #PCREIZ & V) il
L7, AHw7Z 794~ —1EFP1(5" -
aactgctgagetgtetetcg-3’, 5’-tccacaggcectttcaaacgg-3’)
, P2a (5’ -gaagatcttttcaggtcaccacgcttaaa-3°, 5’ -
cccaagcttcggeegetgetecgag
acge-3’) , P2b (5°-tgag tcagctcctcaacecg -37, 5°-
actaggactcteccggtatc -3°) CTh 4. MIFE L /-2
FND T U E— ¥ — I % pGL3-Basic Lu-

ciferase Vector (Promega) O~V )V F 7 10— =
7% A » IZRapid DNA Ligation Kit (Roche) #%
AWCTHEAL, 70E—% — &Ml % H Lu-
ciferase Vector & fif5E L 7.

10. 75 2 X FDNADQREH EHilaNDEA

REEE L 72 Luciferase Vector CIEE IR L 72K
BB % 200ml O LBX: #1 ©— i35 2%, Qiagen
tip-500plasmid kit (Qiagen) 2T 77 A3 F%
WL 72, 70 % — % — 3% & & Luciferase
Vector (lug) LB TEARELHILET 572
® DOpRL-TK Luciferase Vector (4 ~ % —F ) 3
> b —)V) (0.05ug) % Effectene Transfection
Reagent Kit (Qiagen) % V> TMLO-Y4-A24l
FlEA L 72,

11. Luciferase;&HEDBIFE
TIAINEBALLMBIZY 27 A ML
T BM L72f%, PBS(—) THk#iE, A7 L A%
— Cll g % S m L 7.
porter Assay System Kit (Promega) % H\»,
MiniLumat LB9506 (PerkinElmer) T luciferase

Dual-Luciferase Re-

HEHEWELL., Y27 AMLAZAERLTWY
WIS Dluciferasel&E 2 ME L, T > ha—
Ve L7,

HEAL - —EHETE

M % 1%/857 RV AT 3 FT30~605FH5E
#0. 1% Triton X-100(2 1 B#fiZ{E L, PBST 5
SR 3 PR L7z, 7o F MR doekE
% 72%, PBS TR Tug/mlZ AL 72
AMw%mmmf4C,ZBﬁk@m,Hﬂf

S 3PS L. S5 IR RS L7
®, PBSTH %ﬁﬁmym ﬁLtmwm;;
ﬁJﬁﬁL@Lt.ﬁ@k@%ﬁotm%
lllllll — PSR (TCS-SP, Lica) & T
BIZL, HOLEI{%% TCS-NT4TH D iAA, T
¥a—% - zir-o 72,



RHAREMRE  H23%

B R

1. MLO-Y4-A2#ffa D454 & MC3T3-E1 iz

EDOHB

MLO-Y4-A2IIE K 1 12R$ & 9512, 5l
N DTLRERI B T D 5 ZTOBIRZEE £ 55,
Phalloidin4s o C X Z L 6 D2k % 4 L THi#%
T oMM & IS L T\ 2 L ATERR S L
7o. RIS, BHCRHI CERESHER SN TS
BIZFIZOWT, RLUIORLETIA~—%H
V), RT-PCREFEIZE o TFDOHEH eI L, #
LB FEMAPEMC3T3-E1 & LR L7z, B 2-(a) i
AT & 912, MLO-Y4-A2/f8ClE, AT F
#IV v (OCN), CD44, 7TV H ) T+ AT 7

w*? 1
“}. " |‘ .‘ o
5 \ 4
)2 k)
e

' By 5

1] g N
i -

A1 2 Vs i -
¢ _'I‘ i A .

X1

1 CFHI6%E 6 H 73

% —¥ (ALPase), #+ A7 #+ &> F > (OPN),
Connexin-43DmRNADSFEIH L Tz, —k,
MC3T3-E1#ifid TiX, OCN, ALPase, OPN,
Connexin-4313 768 L TV 72%%, CD44E (LT D
BHIMR SN o7z, 512, KLEY -
LTy =R A+ H A v DFEBIZOW TR
IS L7z, MC3T3-EIMIfETIX, €% 3
DL+t 7% — (VitDb-R), PTHL £ 7 ¥ —
(PTHR), T A hu¥ L7 % —a (Est
Ra), TAPOs7 > L+t7%—B (Est-RB),
TGF-B1, TGF-B2, TGF-B3D 5 H AR b7z, —
J5, MLO-Y4-A2flli Clk, MC3T3-ELfllIE T
L CT\W7-PTH-R, Est-Rp, Est-Rp, TGF-B1, TGF
BIDEBBRDOEN L o7z (K2-(b)). &

BRALEHIIMLO-Y 4 -A 2 OBAfFIE. 1,2 | (AU  BOTRICIED - 724 C 028 (BWRA) A%

BEN5. 213 1 DHRILAK. 3 I DAPIE Phalloidin T ~HHets L 72lig D IS L — ¥ — BEM S MR 28R %

ALTHELTYD (FHWEH) OPFERSNS. 77 DAPLI & 5154« # : Phalloidin

£ 2 £
< 5 S .
§ & 3 § &
<] é 3] 38 <
—
MLO-Y4-A2 | —
—
MC3TI-El | e - = P
X2 —(a) RT—PCRIZ X BHRILEMIMLO—Y 4 —A

2 LML EFEMIEMC 3 T3 —E 1 OEET-HIO I,
B IR T O RIS £ LTV 5 Osteocalcin
(423bp),Connexin43(592bp),CD44(484bp),Osteopontin(512
bp)Alkase(414bp) D EH IRREDFE B = % K L 72.

Yt
N i =y - =
Tt T i r¢9 ol Ul
(=] s (=3 .
§ ¢ F 5 5% 2B P B s s
— —
MLO-Y4-A2 —_— -—
== =
-— et
o
MCITI-El | o — - - —_ =

2 —(b) RT—PCRIZ & %5 M#ELET IO,
Cox —2(478bp),VtD —R(583bp)PTH —R(464bp). EstR —o.
(604bp), EstR —B(485bp), eNOS(347bp), iNOS(627bp)
TGF—B1(410bp). TGF — B2(645bp). TGF — B3(426bp)
IGF—1(382bp). IGF—2(371bp) D {nF 5 MLO—Y
4— A2% & MC3T3 —E1fIIE CLbse L 72,

(73)



74 R
NoOFERIL, FFEME» S FHIE~GLT 5
W CIRBSTTEY 2 EET L, 2, BN
BT LN LBIEFPEET LI L 2R
L Tw5,

2. YT AMLRICIEET BEGEF
MLO-Y4-A2ffifa% 27— > a— b L7k
ZI - TRAEL, Ogatad FEWIZHE, IRE
He& I TE0Y 1 7 )V OFBEES)IZ X - T
JITAMLVAREAMLE, Iho0MB LY
ERNAZHIH L, K2-(a) B LU (b) THE S
N7 B EEBEE T IC OV TENRENORIED
AL %# RT-PCRIEIC X o THE L7z, Z O
B 3IZ/”T X912, PTHR, EstRo, ¥ 7
Ot ¥ rh—+¥2 (COX-2) DRHED,
T ANVAOAERIZL - THIML 7.

4

3. VI7APLRAEFICKBPTHL T 42—
mRNAZS &

ZNET, PTHZRMLTA A=A NVA ML
AERBEAMTAE, AHZANANLAIZLDY
Y37 RmRNADFFEN S 6 (T S b L w
VIMEDP L OPFET AT, £2T, K3
TRELZY 27 A ML RAIRET 5 EIETO
mASPTHL 7% =12 FEHL, Y27 A ML
AEHFIC & A mRNADFEHIZ D TEEMNIZIRETS
L7z, M4IWRTEIIE, YT A ML AAL
\2& APTHL & 7' % —mRNAD S H 13 1 FRfE
BASHEAICHIML, THMEZICE—-2 20
Z, 24FFMIBTCIE Y =7 A P L AERRIO LN
LV FETHET L7, mRNABHEORIZELE o
YEa—%—=v7 b (ATTO) 2L BT b
A M) —TE=AL L7, EHEMIZERL TS
&z 515 GAPDHO mRNAJSH & % PER O
vhE—NELT/—<F5A4RXTAHE, PTHL
7% —mRNADOFEHREIL, ¥—27 D 7%
TIIAFHR & H_THS. 2651280 L, 24K 7% C
&, WBEFMLE LNV ETEAD LTV, [k

SR R MEMLO-Y4-A212 51 APTHEZ BHEZTOA I = ANV A P L X2 L 5

FEH

DI %E B Z 7% - 729 » 7 )V % LightCycler &
W 72 E ®m B RT-PCRIE 2 X » THM L 724
B, OB & BB E—2 D5 ~ 7H:R TIZPCR
DA T NVETH2 ~3F A7 VDEDD -
7z. ZHIUIPCRO G FOEIERTIX, 4 ~8
BOEICHL L, M4 TRLAMEZ L
7z.

Wm0 1 hr RiBeyR_0 7 hr
PTH-R - Osteocalcin | S —
0 7 hr V] 7 hr
Est-Ra Sppn— Osteopontin
o] 3 hr 0 7 hr
COxX-2 GAPDH — —
3 Y7 AMLAANICEEBIZTHRBEOZEL.

Y7 ANV ABEMIZ L) PTH-R, EstR-0,COX-2
DOmRNAZFEBIERATR 57z,

SR
| -
=

| —

0 1

PTH-R
(32 cycles)
PTH-R /GAPDH 1
—

GAPDH

(23 cycles)

M4 xT7AMPLAZEMNL MLO-Y4-A2HELC

B 13 5 PTH-R mRNA O #% I 19 25 1t.. PTH-R
mRNADFEH & IZGAPDH CHIE#, 0 B 0%
Her 1 & HMHMMETRL.

4. ERKY > EBMEEPTHL T2 —DFE

MC3T3-EIflfg Iy = 7 A N L A ZATffT 5
&, MAP Kinase® —2T& HERK-12%") ~
L3N, COX2HEIND T LM ENT
V59 MLO-Y4-A2fl2 12 BT, COX-22%
VITAMLVADARIZE > THFESNL L
75 (M2-(a)), ERKOY Y LAPTHL &
T —OFBEHEEA L TWBENE ) DG L
7z. MLO-Y4-A2fifgl2 Y =7 A b L A % &%
35k, ERK-1131650% ¥ — 712 V(L& h
72 (K5). ERK-10 ) YL EMRTZ 1 &
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ThHE, = 7RI 3MHITHML T,
¥ 72, ERK-2I3ERK-1& {312 =7 A ML A
HAMATORIETIEZ) YERL S Cnizas, v =
TAMLVADOEMTH) Bk 272, ERK
kinase D L EHIU-0126 (20uM) % 00 L A Ak
DFEER %47 o 72455, ERK-10 1) ¥ BRILIZHE
XN, ERK21F5AIY v Bt h7z. ERK
) YERLOPTHL & 7% —mRNAZSHIZ KT $
MR T 5720, U-0R6EMEY = 7 A
FLAZEML, FEEMICPTHLY ¥ 74 —
mRNADZA L Z E&E L7z, ZOfE%, PTHL &
7 & =SB B U-01263 I O L ER) 513
Hond (M6), Y27 AMLRAAMIZEA
PTHL t 7% —DFHEIZERKD ) >~ @Al & 13 4

BRTHLIEPHLNER ST,

U-0126 (20 M)

T L] IO 3 15 Ja 0 5} 15 30 (min_

pERK-1 nia
PERK2 —p

p-ERK-1./protaein 1
o-ERK-2/protemn 1
5 Yx7AbMLAAMIZXSERKY ¥ Bt & ERK

X —PHEA (U-0126) OFE. ERKI2DY
CYEALIILY Y EtiR R Wiy Ay T
oy METER L.

e

L R
—

024 090 049
01z 012 020 1

0es 281 20
055 033 029

i

PTH-R z

e
-

1] 1

(32 cyeles) |7
PTH-R /GAPDH 1

| —
GAPDH | ===

(23 cycles)

K 6 ERK¥ ) —YHEFU-01260%F. U-0126 (20
mM) R, ¥ =7 A ML R %&EM LPTHR
mRNADFEH & % RT-PCRCE= L 7.

5. COX-2> JFIVnERBROES
Prostaglandin E2 (PGE2) 28 Ml g o 3 5l
ESLEARET B EARE SN T W

Hlw=w o F e 7 A ML A1ZCOX-2D
mRNAZ FE L, ZOEPGE2NEK S

75

5, FZTY 2T AMLAIZKBPTHL ¥ 7%
—mRNADFHEAS, COX-2,/PGE2Y 7 F IV #%
BOTHICET L5 E 9 2%, COXIHEH
K UPGE 2 % FWTHE L7z, COXFIHERITH
B4 Y FAZ Ty (20uM) % REEWAISHEID

L, Y2 7AMNLRIZLAPTHL T ¥ —
mRNADFHE I3 2 ZBE 205, 4 8

Ay Y OBREMREIBRO N L h o7z (K
7). 512, PGE2 (1mM) HMOBHE %
L7275, PTHL t 7% —mRNAD FHER) 13
BNz (FT—F—IIRE W),
NoDOFERIE, Y27 ANV AICKAPTHL &
7% —mRNADZEHEHEDCOX-2D ¥ 7 F V%
B L TR TR SN TWB Z 2R LT
w5,

-
—

] 1 3 5 7 24 I
N
PTH-R —3
i | —
(32 cyeles 1
PTH-R /GAPDH 1 1.6 23 3.9 4.6 1.9
—
GAPDH (T cmw e e o o =
(23 cycles)
B 6 ERKFJ—FHEHU-01260%4. U-0126 (20

mM) %, ¥ 7 A ML A%HEM LPTHR
mRNADZEH & % RT-PCR CE = L 7.

6. PTHLET2—0D&2 /N7 « LNILTOH
;)
VITANLVADEMIZLAPTHL £ 7% —

DFEBEY 7 LNV THRE L7 (K8).

MLO-Y4-A2/If812 Y = 7 A ML AR AT L,

PTHL £ 7% —D ¥ v 87 B EE I~ A

PTHL £ 7% —§ifkz w22 % > 70y
MEIZ & o TRIEERICHE L7z, PTHL 7%

— & N7 IE TR S LIE Lo, 158

BICE—=2 %D, A ML ABAMURMEZTIE

=BG U TICEA L Zeberuk. ¥

— 7B (15HFf]) CTOPTHL T ¥ — % 32
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DEBEIE, I —F -V T MNILBTY
YRAN) - TERENICHETLE, YT A
NV ARH ORKT. ARG TH - 72,

EESM 0 1 3 5 7 24 ha
==
PTHR | o= -
| —
(32 cyeles)
PTH-R /GAPDH 1 1.6 23 30 4.6 1.9
—
GAPDH T ———— — —
(23 cycles)
K7 COXFHEHIA Y FAZ LV ORHE. £V Fx ¥
v (20mM) BN, ¥ =T A ML REEALN
L, PTH-R mRNAD 3Bl & # RT-PCR T E = L

7.

7. PTHL 74 —DOilaNiEHRIcE

PTHL + 7% —13Gs £ GqD 2 FIHDG S » /%
7B LIET DRSS RE SN TS, Gs
EGqOoY 7=y MEENENCAMPE L
FLARAKRY=HC (PLC) ZIEMEALL, #
JaMNcAMPE & UCa2+iifEx LA S ¥ 5. 22
T, V2T AMNLADAIZL > THEE N
PTHL £ 7% =S8 H5DGY 87 g & 3%
LTWAERPEHLNIZT 5720, cAMP& Ca2+
DRELLEME L7z, ZORE, cAMPREIZ
DT ARV AERANML TR WATIZHA,
B2 fic#iml 7z, L2 LCa2+i 1o 211k
BOLNol (F—F 3RSV, i,
H IF ML FRMC3T3-E Ll i C [7 5% 12 cAMPig: BE
DAL EE L72kER, =7 A ML AR

LBEALIER O N LD o7, IS DRFERR
R 0 3 5 7 10 12 15 18 24 hr
N W S __;;; e
PTH-R/protein .-1-.I!_ I\__ ‘_;- :;_ :J_ _T.4 i; __I
8 =7 ADbMLREANLAZMLO-Y4-A2I1C 5

\FAPTH-RY /N7 OFRWERIZAL. WA % &~
70y NEEZHWTPTHRY ¥ /87 ORBI&E %
Em L7z,

5, MLO-Y4-A2fifi CIEPTHL £ 7% — i3+
ICGsEHBE L TWABZ EFHLNE o7z,

8. YIF7AMLRILETSHOE—4— -

I N Y—

PTHV 7% —#IR11213 2 #7p7 (TSL, TS
2) OEGRGHMAFRES N TS, FOM
B Cld & 0 TN 5B BIEEAL (TS2)
MOEEDBIEENAZ EHESN TV A,
ZZC, BMEHREICEDLEBERET 572
W, VT rT—ENsy—FRHEL, LT
TI—¥T vt A EITo7. MIIWRT L)
2, 320Ny 72T —¥X7¥— (i ;P2a
IO AR EMARATENY ¥ — il ; P1-P2atH
WAEMARATENY & — i ; P2b-P2afHiE %
AR ATENR Y & —) ZHEEL 72, MLO-Y4-A
QMBI EBIETEAL, Y27 A ML AAMD
HIETILVY 7 27— Btz L7z, 20k
., PI-PafHilix Gy & — %A L7
T, Y27 AMLVRAAEMIZI) 4B EoL
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Effect of smoking on the viscosity of whole saliva
measured with the NEVA METER"
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Abstract

83

The objective of the present study was to evaluate the effect of smoking on the viscosity of whole saliva.

The viscosity of whole saliva was measured with a newly developed device, the NEVA METER. Twenty-

one smokers were requested to refrain from smoking for 1 day and then to start to smoke again ; subse-

quently, the viscosity of the whole saliva, colony forming unit, and cortisol levels in the saliva were moni-

tored 1 and 2 days post-cessation of smoking. The viscosity of the whole saliva was significantly lowel af-

ter 1 day without smoking, and then increased after smoking was resumed. Cortisol levels in the saliva did

not change throughout the experiment. These findings suggest that smoking increases the viscosity of

whole saliva but not through changes in cortisol levels.

Key words : NEVA METER, smoking, saliva, viscosity
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Abstract

An implant dentistry out patient section of the Health Sciences University of Hokkaido department— of
—dentistry attached hospital was launched on November5,2002, and 46patients have visited the clinic. The
report has as its object the consulting made for implant dentistry outpatients from November, 2002to De-
cember, 2003, detailing patient needs for implant medical treatment It is thought that it will be necessary to
inprove the quality and quantity for implant dentistry visitors from with expectetions of the present condi-
tion to meet the wishes of the patients. Implant medical treatments which expected the speciality nature

and advanced technology is increasing.
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Studies on the efficacy of conscious sedation
in cases of surgery under local anesthesia
for the clinical department of implant dentistry
in the dental hospital of the Health Sciences University of Hokkaido

OHKE Hanako"?, KUDO Masaru"?, KITAJO Hiroyuki"”, TAIRA Hirohiko"?,
MURATA Masaru"?, HOSOKAWA Yoichiro"®, NIIDA Atsushi"”,
KUNIYASU Hiroya"”, YAJIMA Akihiro"”, HIROSE Yukito"”,and OCHI Morio"”

"Clinical Department of Implant Dentistry,
Dental Hospital, Health Sciences University of Hokkaido.
“Department of Dental Anesthesiology,
?Second Department of Oral and Maxillofacial Surgery,
“Department of Dental Radiology,
*Department of Fixed Prothodontics,
School of Dentistry, Health Sciences University of Hokkaido.

Abstract

From November 2002 through December 2003, 20 cases of dental implant surgery under local anesthesia
especially for outpatients with dental implants were subjected to monitored care conscious sedation. The
induction of sedation by nitrous oxide (N>O) * Midazolam, maintenance of sedation by N.O - Midazolam
or N,O - Propofol, and their efficacy were studied. The efficacy of conscious sedation was verified after
the procedure especially with respect to anti-anxiety effects, vital sign fluctuations, amnesic effects, and
pain during operation and post-operatively, and also the status of use of sedatives and degree of patient
satisfaction.

The results show reduced increases in anxiety during the operation and that variations in the circulatory

kinetics were suppressed. The frequency of complaints of pain during the operations was an average of

FHARRFE RG22 MRS FHil64E 2 H14H
ZfF ER16E4 H 1 H
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1.3 times. Cases exceeding 90 minutes of operation time recorded 70% complaints of pain. The pain was
scored to be 24.1 points at the end of the operation and 24.2 points 2 hours after the procedure. The time
experienced by the patients for the time required for conscious sedation was about 1/3, indicating satisfac-
tory amnesic effects. The results of the questionnaire show that 93.8% of the patients expressed a wish for
conscious sedation for the next surgery, showing the degree of satisfaction with the application of con-
scious sedation under local anesthesia to dental implant surgery to be very high.

Providing conscious sedation by a surgeon and a dental anesthesiologist who accurately understand the
characteristics of conscious sedation can promote and improve safety of dental implant surgery and the

comfort level of the procedure.

Key words : Conscious sedation, Dental implant surgery, Dental local anesthesia, Anxiety, Pain

i
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FAS (Face Anxiety Scale)
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VAS (Visual Analogue Scale) — pain
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VAS (Visual Analogue Scale) — discomfort
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Temporomandibular joint synovitis
in patients with Crohn’s disease . a case report

Kaoru KANAZAWA, Takanori SHIBATA, Hiromasa SAKURAI and
Nobuo YOSHIZAWA

First Department of Oral and Maxillofacial Surgery,
School of Dentistry, Health Sciences University of Hokkaido

*Department of Oral and Maxillofacial Surgery, Course of Metabolic and Regenerative Medicine,
School of Medicine, Yamagata University

Abstract

We report a case of bilateral temporomandibular joint (TMJ) synovitis in a patient with Crohn’s disease.
The patient was an eighteen year old male, who had been diagnosed with Crohn’s disease in February
1992 at Yamagata University Medical Hospital. The patient complained of jaw opening pain of the bilat-
eral TMJ, and was referred to the Department of Oral and Maxillofacial Surgery of the Hospital. The mag-
netic resonance images demonstrated severe joint effusion in the upper and lower compartments of the bi-
lateral TMJ. The synovial fluids, aspirated with the direct method from the upper and lower cavities of the
right TMJ, were analyzed biochemically on glycosaminoglycans, cytokines, and oxidation products of ni-
tric oxide.

These results showed a higher concentration of IL-13 and TNF-o in the synovial fluid of the right TMJ
in this patient. This report is the first to demonstrate a higher concentration of IL-1B and TNF-¢ in the
synovial fluid of the TMJ in patients with Crohn’s disease. This result suggests that an initial treatment
method for TMJ synovitis with Crohn’s disease is to irrigate by a large volume of saline, TMJ irrigation

therapy.

Key words : TMJ Synovitis, Crohn’s disease, Synovial Fluid Analysis, Cytokine
S ERI6E4 AL H
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— 4 EC/EBPRYSH b o TWnb b D LEZ N,

3. ARICH T B HRAFEORE EHBFHRHRICOVT

OkM HE*, mtEiEn™, ME AR Kb 8Ly, JTEE, BT
(C* T RO S o S 0 R B R 17 A P R - Al B R 2 o 2 S A s o R A - R P A

[BW] BomwERY — R % #kENICRAT 270
DEBENDOE B IIF7E 1 72 BE DR MER e % &
IZOFEELIEDPROLNT VDS, Z0DIZIZAT
HEN (ALFR) Loom (Lss) »PL%ESsEMtL
Bbhs.

ZIT, INHORBN KT T 5 720 1tk
L EMEBEORERRICOVWTHRE L., $hbb,
HEFER (pedagogy) 7217 T { FHF FEM O JFH I
o L72#E D (andragogy) xilkA7:.

4-[nl |3 andragogy D JiL B 4 38 A L 7= 175 [R5 8 O &) R A2
DWW CE ML B HAEH  (aptitude — treatment interac-
tion : ATI) OWHED S L7zDTHET 5.

S

Ek sEmr, ORE

WYY, G G, B

** A AR R AT/ I R R )

[H35] 55481320034 7 1 4E4:30%TH 5.
ESEE, WHRROERIE T - 7. hRE%E
OHEEMFEONEIIEN (5 H) £FHE (TH) LB
AHCHBENOREBEIZE DT o7,

[BREZER] SHETAZRBLAEZA, HEHE
BN TH TEHOZAEN ML L TWiz2s, BEHEN
OFEVHE 3EOZEDPEKT LTz, EHICZOHRL
DIHFEFERNDOILE 2T o728 2 A5 HIEEDOIICE
WTILTF LTV AHAINE A b7z,

IO ELY, FEHOYMRBIZ X 2 FHBREOEMA
HREFEOMFIEEL, ACHENOER LG T 5
WTThsr I LIRE I,

B EREE 1 2 EEICH (T B 5 — Y EProblem-Based Learning®# &S EBIEE [ ARORE ] OiH4

%%****7 -}’J-I__A:“I Vkﬁ:&*****

(LB PR RS E R A E A AR SRR R, U228 1 A, IR B R,

SERCISAEEE S 1 AR R CHESIMANZE L) AN
Il llol. FHEFWFE OBER T, Problem-
Based Learning (PBL) O 7 — YB3 s, 2o
F¥TIX, 1) BHOMETHERLMRET 2D E
B, 2) BRUFSTHENEHIMNT, 3) wFHy
HELELTOETFR=Tarimd, 2L T4) FEHD
IIa=F—Tarxid»rbI L.

P4 - SHOFRENL Y, KA1 HDT 2

AR SEE o T B G (fe )

— & =137 =< o THBEOTER D S RO BEMER
FCRELA. MErLRERE TOIOREHEZ, &6
ICHAKEBIIZ ST CHE LT WRHTT -~ 2 iE
L7z, 53R 2 BAMANCHYS T2 22 fE L, $HALIEIC
37—~ EHHEERS G, HYF 2 —F —13FEHHFIC
W UTTF =<2t 2RI R &, BRI & 018
LA, FHEONE L BHEdE L. 72, 3t
BHLEHBRICEIWTLR= 7+ — 2 %1EH L.
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BRIFVLODEE L L, +—T 1 TV AD¥EEH I
BEAICEA L7ZLER— 74— 4T, P52
TR EIEIC Yes or NoEJIER TH 2 S &, FELAPIC
EXEEWMSE, S5I155MEE CHBILE, Fao—
I X BHIRHH, BEATOL K- Pk zirbE
72, B VA= MIEYBF 2 -5 =%, FRERES4H
DF 2= —H 3 B RECRHM L 72,

FHEIZLZT - PORBRATIE, [N, &
Wy, #ECREIPER 2 JTERMED RFFRERD 2 7
NTBRFIfFWTe, | Y, FoAE B HEE - BT
WETCLEDERLH 7. T2, Fa—y—L LT
BEHELE &, T — <o TR RO T 2
SHIRA N = A LRLIERHE S E TOREA b—1) —
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FHHEHOHET LI o722 b h s, TFN—
TarvEEOLILIZE ol b, E512, 2
2= arPiErNEDBERL DY, KM
WIIFIRERTE - Bb s, [, FED S ORI
ELT, LAE— bOGREEHAE L, MEIES v E
DERRL, BENBEOHDEIENHVBEL LOER
Mdhorz, MENZEHET L, BENATEBETHN
i, BREOHMALEFE, AL L TR A
REALFEERERY, —FA—TA TV ADFEFHICL
o CHEfR 7 72 OFRRCT X9, HIREDTE DS 7o\ 7 & O
MWEoTLE ). 4k, FTEBOFMHRME - fERMED HE
LoD, 7—XBEERCTHEE LT L 2T WE e 6 %w
LEZD.

5. HPERRENRASEERHRE —%518H—
Ok =", T FP, A ML, &H A6, Bk bet, A HERT, Ak BEAT
emE R, R LM BT, M gk, B Zt, Bk oo,
KA EEETT, OB KT, BT ALERTTTTTT, GEAY ALY, A RGEIRTT
CALHBEERIRE R D 4 4R - A BRI RR AR - I NE R AR -

TR AL L S R LR 2 5 — -

[EEY] sEHEEMENI7E S, E5H & 0 2%
7T vy SRR SO AEHTE 2T, R
HDJ 4 LEFER, EROBEROYTMASKS 51T
By, LOXO T HLELROPEFRIEEHNE
LTWwa., EHICZ0L) REEEITH) 2 LICLY, #
C T ORBMRIREET] 2, LSRR TEEY 120 7% Mk
RHAM, FNERRRLESTELHNEHIIOT L0
2, BEREOT 4 =V FEREZTo 5, 40T,
ZOEBHNFIC DV THE L7,

[EEAR] HAmIGEO—BE LT, OfFffEsfic
& 5HMIEERHFATHRHEMES L 77 v 2 v 7D
WENZ K L7z, 72, OW/MOTICH 5 ARREIHFEN
DABEEZE OWEHEZ OHiI), B L OCABRBEE~OHE
M — E AQEBIZ i, FiEEREHER O Bl % K5
L7z, =B, BZBL07T v vy VEIEH 21T 1
WCIEmRRE ofMES T &, MBSIEER IS
VBELRHMFFABRTEDL L) ICEE L.

[EBE] MK CLERNEL 4 FEEDFLE 2 ) HET
L7z, 9, HICHT 2005, wiHEZ Icflibn s S5
RET, 7T v vy IIHE, #RORY iR
PLETE VP LEZ, WROFEMARRO VL, 2
FEIE (b edv], B3], [HLART

R CIBESMRRAARE - IR A A -
R YN & T3l AT SRR T A e B!

W ER AR L7z RS, 29EA IS LTl
ITOHBRIGE L 252V L 92, OBDEA T Rtk
OWMEOHFIZEBML T2 %, ZESNHOF 2 —

M) TAFR T o7, ZOHERHFALEEDS DK
Bd &<, fERBEOFICHIFFFECTH - 72, iR S
MDD &) RMMIIANTHY, 4% bkEL T
WEoWnEEZTWES,

EBREOEZOHTIRO, OIIZELL L URY 21T
Vv, EHIRBRHET I L2772 FORKEOTIITS
RS ERIICRARATRRO b iz, 7T v v
TIRERTo7:. TI v vy BRI EVEEL LV
ITELHY, MHTTI— 7 BREDENE L Ebh
HRFEAT Ty Er rFEaffio TIRE L2, FAE1 AL
APZEHEIIFEEPTT, a3=2Fr—varykEe )i
LIERA THICO M E - T T I v v v %419
ZENTET.

LRZQDOHEROEL THRETDALICED L) %
HEDSLED, 2207201203, MaifrbRiynidzs
SRVhEEET L TECTH LN, SEEDOTEN % RE
IO BIFTwE N,
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6. MEZRERESKAREHSY DRI MBICE 1T 5VAMPDRE

OXf

[B8] VAMP— 2 3% < D43l o 53 Hh JERT 5 1 v-
SNARE & L CHAE L, MM ICAEFE T % -SNARE & #
EREBRTHZLICLY, WEO Ky 07 - gg %
9 5. VAMP— 2 (3B EERIC & 0 U S URis
T 50, Wi, HFEIFEZEDOVAMP (TI-VAMP/
VAMP—7) 23 sh, BO5WE =y P A b=
2B B EEDNEH ShTwh, KBFZETld, HSYM
fo L PCI2HIfE DO RE R B L OFRE B 5w i2 BT 5
VAMPOD&E % fEHT L 72, ¥ 7-GFPEER e MlE+RVE
v (hGH) %y, B o L & Em % kA7,

[Fi&] v FE TS S, %VAMP®DCDNA%PCRZ
U—=r71, Chi*GFPE#&¥ 5 77 A I FEMREL
7o. SrWSEERTIE, HSYAMINE, PCL2#EIChGH % 383

P, S
(MBI A - 7 A TE MR

e, WO E, HE #ET
S 31 N B m) o (e L)

S, 1uMA F /<A 2 RIS & % 53 & ELISA
THlIE L7z, ZVAMP-GFPEhGHZ BB L, #1550

% F 7ol ey T, GFPEEAR L 7-hGHIS AN % &
WCBBT 2 %0BIE s/, PCI2HI I3, hGH%Z
GO IR IZVAMP 2 —GFP & —3 L THEAE L 7275,
HSYML CIdVAMP 7 —GFPE: —# L THFE L, VAMP
2 —GFPriI—K L%ro7z.

[#55&) TI.VAMP/VAMP — 7 1%, M5 W o v-
SNARE X L THERE L T\ B W REMEATRIZ S 7z,

7. ®#EFMDBone morphogenetic protein (BMP) mRNANEM & L UEE
—< 7 ABFHEMC 3T 3 -E1 £ DBMPHEEE O LLBIRET—

OfftiE Mg >, +H
(AL PR R B S B U R MR 2 56 Rl -

[B#Y] Bone morphogenetic protein (BMP) (X587] 7 &
FENTFTHD, FAxlx)arEF v e FBMP— 2
Lag =7 EoMGEEEAE L CEBENITEEIT
9 & B ICIRERBT H DY - TR 2 MM 1 ZGE
L7z, Z72mic 3L E BMPAETE S 5 C L&A
FEISNTBY, MAKEEOZ2OOM - RERTO
e LCHFAATRETH L EEXONL. 22T,
Wi OBMPHHAICHA T 2RELMERFL TV
50k BT 5 7290 1I2BMP mRNAD EH B L UE R %
o7z, 261, BHEORMEEZMRE T H72012< Y
AGIHMBIMC 3T 3 —E 1 TOBMPHEBIE & O Il & 47
27z,

[FE] 1 v 74— Farvey Mok CREYE
HEEEBMEE X O~y ABHFMEMC3T3 —E1 &
1), Tryzol reagent% Fi > Ttotal RNAZ ffi{f} L, Reverse
transcriptase-PCR  (RT-PCR) 2 & V) BMP—2,4,6,7D %
HWEMET L7, BMP mRNA®D E & 1%, ATTO Light-
CaptuerlZ & > CHE &%, F7-Roche LightCyclerB & O

Brr, Nl BT, MR RETT, AR E”
A PR R 2 L A AL 2 R )

ABI Prism % fij\»7zSyberGreenlZ & o TE®E X 1T > 7.

[#55 LUEE] RT-PCRIC & Y BMPOZ I & Miaf L
7oAER, MC3T3 —E1MALICIZBMP—2,4,77%, Bl
FIZIEBMP—2,4,6, 7TO& TR L TWwb 2 LS
A% 572, ATTO Light— Captuer|Z & % PCRE O 3
EmIZE - T, HETIZBMP— 4 B X 087 2°BMP— 2
BIUOG6LDDBELEHL TV ZEDHLENIRD,
F72MC3T3 —E1MLOBMPOREH & & LR L 724
£, FAEDL LEZEND EORESBDO LN, LA
o T, BRBEHICI3 535 W HE 2t BMP & D AFTEAY/RIR S
nrz:.
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8. 7AOFZVHEHEMROMEICSZ 3%

O

=H, /M

[BEY] 4, £ LRI T H 5 B REHk O HIZER%
HE  (Mesenchymal Stem Cells) (I T3 B~ D)o
HOWMEESEH IS TS, ThETkald, 25 H
BAME R 2 OEREMN OB % HICHIZE % 47> T
&7, SRIEAE, TFANVTRNY v 2 AOEES V8
JETHLT A= EHL, AR e MR LY
WKICHT B0 7 207 = v OfMas b~ O E % it
THIERHME LT, 7ATTZ VRIS S
12 & AmRNAFHOZALIZ OV TERPCRIZ & ) Mt %
f1o7-.

[ RO FEK] 7 B D HEVEFischer344 T v~ D KR
FERBL, HEEOMEE15% 7 > 8B IRIE & o-
MEMIZC, 37C, 5%CO0,, {REE100% DT T
L7z, BEWscHUL 3 HZ LT o 72, Mz 7re
VMol b IAHTEREMMG L. TAUS VR
ZNZEN0,10,100, B & UF1000ng/mlD & B C M 1M1 5 b
FUZINZ 7. INEE, 3047, 24WERI$2 IS TRIZOLIC THE
faz L7z, & 5ICAGPCEE % v CTERNA% il
L, cDNAZ &K L7z, D%, LightCycler™ (Quick
system3301, Roche Diagnostics, Germany) #* V7% &

Hi,

ETH

T, N R, I SCA, B BER
(It il AR R o7 B R R AT 27 2 )

PCRIEICL D, 7 A0 =2 X Rl s - M
\Z BV 2 1AL B 9 mRNA  (BMP — 2, BMP — 4, os-
teonectin, osteopontin, osteocalcin, type I collagen, DMP—1
, mRNA) OREBOEALIZOVWTOSNEITo72. £
72, TAOT = UIRIMBOEHMEOT V) T AT
7 7 —EiEHlE, B L Uvon Kossadeth 7o 72.
[BERBLVUEE] EEPCROKER LY, MHALMLRM M
mMRNADZEBL, 7 ATX = ORI L ) HERATH S
Nz, F72, aryru— VLB LTT A0y = ViR
MBE20HDOT VA ) 7+ A7 7 7 =BG EESI N T
W7z, 512, von Kossaftf iz BWTld7 A5 = >
W11 H Tl < deta S, AIKIEDIRENHRE S
2. IhEFET, 75T F A NVERMEY (7 4EN-
DOGAIN, EMD, BIORA#L) 258 3£l <2 i A2 I 0 i o
FALEARET B Z L IFIRE SN TV, ZOIEMHLE
R EARHATH o7z, KIFFRICBW TR A, HEE
DFVWT ATV 2R LT, FRfosticow
THRET L7255, 7 A 17 = o ASE BT o Tl 0 1 5
mRNAFEH 21856 L, FFMla~O5bz s (et
HTEEHLMIZL.

9. NEVA METER"% R\ -REZILTRE & BUEIRRE DRSE

OfKE M, Ak FiE, HH

[BE] DA IS5 S A T, RPN a3
BRIEEREIC B W CEE L RE L2 R/ L IHITHRE
W77 — 7 ORBEAKRIZHEG LTnwh, ZO5WEHE
AMBEROB XL VRSN TB Y, RIS
WS N B EHERIEIC, SORAFRED TR S B & RS
TALS 5. AR, BREASHE ORI KT T REANE
HENTWABAS, B &R ORETEEE O B % Maf L7z
FZeid A v, ARFFETIE, MER ORI % 68§ 5 125
T & HANEVA METER®Z i ff] L C, W2 ST O HiH BE
ICHZ MBI A ERAME L.
[## 6 LOHE]

(F2BR 1) WEfErh O F- = > B & MR 0 B 5

BR, T

W, M HESE, e RS, NE i
(A B BRI R 7 B 2 5 o R PR A S5 — R )

1. BEBRE &R v 7 VEREL

e ERRER T ISR S 2R, FAICHTEON
BEHHLA 74— Fartr P ESN-184%
EHERE L L7, W IR L CREIRE IR T 5 T v
J— FRAEZAT, FELEAL T 3 MO S ORK
WP L 72 M % 3R A R A4 P CTERILY > v e L
7z.

2. FPE O

BREL L 72~ 7V I2 DWW T, NEVA METER® % 1§ i
L C 5 [mHl5E Ui KB & e/ ME % RS L 72 3 43 7 —
5 OFIE & WEFIE OFRIE L L7,

3. aF=vROWE
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MITRREDIERE & 4 2 720012, BRI L 720EfH > 7 VI
DWTELISAHEIZ L o> T aF o BEYW TH 5 a3 F
ZrORERE L.

(8 2) BRfgfs Il C X B MR O #2 Y Z51L

1. BEERE L WY~ T OVEREL

WL WERE E L. Ty — FRERL, B
IZHEE A > 7V AR OB ZRN— T 4 VL L
Too R—=R T A 2524 WYE % 5 1k S R Y~ 7
VE S SRR, ZOBASKR F 3 0 (2B %
RS/, BUEFBH2ARME, D)2 T A LI
A 5 ABIRE [ £ (SRR Y o~ 7L B FREL L 7.

2. WEICKEEE ORE - W o 7 = VIR OWE
F2BR 1 & [FRRICERCHTRBE & MR o = ViR A E
L7

3. WA R R D W

PRI L 72WEE % 1 /50004 L, SIS KBS 2% d
L7z, WF5H, BERMIC2ARERIRGEE L, au=—H%% )
v M LCFUZ&H L7,

4. WEfH VT — VR OMIE
ANVADIBIEEL T 572012, L MY~ 7 Vi
DV THER T )V T — Vil BE % Cortisol EIA Kit (OX-
FORD BIOMEDICAL RESARCH, INC.) % i\ Cill%E L
7z.

[#R]

(F2BR 1) Bl OMEGR I RE 1210, 80£5. 19mm T, W
i F = iEAEI12.17+21. 05ng/mI T d - 72, BBk
EIS2Z F MG L LG T, MBE L aF = Vil
EDOBICHERIGVAHEE (HBIFRE=0.201, p<0.05)
DRBD BNz,

(F2BR 2 ) WJEE [ I C (3 W22 1 IR A2 G~ )
HAEENA L, BUE AR CIEE I L /2.
[BE] FrzekiEr o, BRI & o R EE O B 12T
LHOREN D LU FEEA RIS . UL, BED
EO & B THERRREE B A 52 T b 03
L3RS o,

10. 7XUHEREICE T DENABEOEERHFTICOVT
—V AR —-7 DA% fOIC—

T AN 71 AR N O o PIREE A RS S R 46 o T (2
L7 vr—bra#EfL, 20RO

4617k D228% DWHMELE L 45ltisk D 70 77 LT L 7
IR LT v — PHEREMN L. 75— TR
REBEL, WHME — A%, WBHEEE (1 [k 2 0k
»), Ry rvFy 8T 7 AV, REFTREGE,
HH~A 7023 —70 6 HHIZOWTHEEIT- 7.

BHEEEIE R, T3 54E#%# L TH 1 48.5% 13 Ad-
vanced Education General Dentistry (AEGD) ¥ 7-(3Gen-
eral Practice Residency (GPR) % 17> T\ 7. WHEHIH
PIZ200~2505EBI DG 2 47V, B81240~ 455 DORFE
AL TEL S v, 1AOBERERE TR T 2 i
BRI X Corp

STV TF I BT s ANTIRE =) =T 7 A V%
v, FIZFry 7740707 7 4 v OERBE D
ED o7z, 69% DHHMEED LA v & /38F ¥ & Fv /-3
EMMERETREZIToTB Y, IREXICBWTIIMA
JEAREFE A RE L Tz, RS R L LTk
MTA (Mineral trioxide aggregate) & Super EBAt X ~ +
(Super ethoxybenzoic acid) 2SHWHNL Tz, FH~ A

H# M
(b B BRI R 7 B 2 5 R PR A 58 R )

7B 23— T1FF L A EDOREFEIZ B TGlobaltl # D
F, FIEBA OB E ATV, IERICB W T
XA 7R —-TEPFBERYIHASE TV, Ry
e
FHOEEITOWT, BHEEDTERE & 1T o 7215256112
DWTE LD L 24 HOWHEIEDRE LKL OMEH A
82.1% LWV TH o 72, UEH CRREOREIFICSH
WT32.4% & —FMNMEZ R L Tz, 7 A A ERE
D PR R FIE DT - 72 EES— K & iGER O 2
WEM O OB O HBIERIL18. 6% 2 533.3% & #iis
ENTWVED, RUVIURZTRFTIEIYA 7B AT —
TEMHT A EICE V4. 2% KB,
72, RYYIARZT R TIIAVEE IR E D 4T DE
Bl A 7 xa—7PEHwsRTnW .

DEDZ LD LML T~ A 7023 —7%)E
HATAZL0ERAMPBOLNE E-RDNINS.
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1. BSERENICOHW 3K SRR ELRT S h A1 6]

OfsIE s, MnE—f, &7

EEZAAR AN SN A 7
j(l*] 7’5[]2****, E;‘% %’—-****y %Tﬁj ];%9&*****

CERBREA Y I T — VB RE - IUHE GRS B S B R B ISR S R - e R R o S B 1 e A
AR R - G E B SE R AT L B AR - R AR BR AR R SR

(B8] BRI, VbW B ERIR FEIZEN 2 5 L
T2DOTHET 5.

[#EBI)

B 25tk

W PHISHEI0A 2 °H

FFR L B R A

PEAEIE, RIREE (iS5 _EHEE L

BURAE L SFR54E 9 A & 0 ESAME 1 /AROZEIRIC
RS ), SFRISELI0H X ) FFBICHENR % 4 U727
o, FEEENVI - VR 2225 L7

HURE © LB k2 & 55 1 /N B o SE PR P 1
DFRD HNT=DS, PSR IIZ R O REIR AL E 0 g 1d
AONGDo7. YIS X U9 1 /NI 25
RO D G, EHERIEAH 7.

EEHTR Wi S bICF Yy VL y 7 ARG
BT, AR AR & KA A BER 9 5 A5
BT v 7 AMERIEZED L.

[

Tl

R=I11TY

FRELFT R, © BB ORI, EEOSHEMIRES X
OF W % MR % - 72 RS A S 2o TB
D, At s Pl ERRE LRICL 8L, |
B T ARG AR S, B R o Z Ly B
AR &Nz, D EOFTR X0 ARSI L2k
12 2 RICHE O RAE AL b o 72 L 2 b,
(R LOEE] IR REHERIE, 66k, FMEER
WA BHSNLIEWMEREERE L TEEINTE
A5, 19924F OWHOSHITIE, ERik LETEN O 2% % 17
ALTwi, ThbbERIR RIS Hn Ry 7
ARG 2R TH, RIS 1 DO LB
FZRBRPIHEVEEZSNTEY, N5 IS
JaRERE THH L ENTVAS, Lo LE L DFKRE I
L2 BRIRAT R 2 T 5 v ) ST, [Wwbw BRIk
N OXFREEEBHINICH VS Z L OERIIH
ELHFMELTwAE EEDbNDS.

12. WiBEEE/N/ STy 7 ABEEICHE SN 32BEEFBBEICOVTOEER

OWr R, ¥ &, ME—RE, @t %, fl =5, &1 5%

(LB B R

[Bm] Wi/ F=ry 7 AMBEIB TR SR
LIBBIIERZ ORI & % 555, ZOMIFIAITEE S
Twh., L L, BlfoBEMET v 2 2HER G
ERTIBEDIANECICHIET 5 2 & 2 A 3REER L Tw
Jo. 22T, IhoBBomBURREEZ B L.

[4EB) 1] 2088 4cth. AT SABILIEE & K o s
HEDE G EZ /3 < ETiRO 5. BET 2HIRITE
PEENTHEAILTWS L9788, WIUZHED Sk,
L2 L, BRMICERETRIEZZR, Ty V740V AL
T FEALICFRE EBRIIFRO SN h o7,

[EBI 2] 56 Lcr. Wil FEiss — R F AR AR IZ R
RRRYE R FEWE N ) T~ ETRD LY, FEHOH

PR SR TR AR - BRI AL 3 T — VR -

o RO T N =TI NI )=y )

T R0 W FE LR\ BRIR RO 2 E T RLE R S e 0o 72,
[EBI 3] 69me 2ok, oMl 1 SASAT o6 7 0 AN & £ 5
WREE. F EERRAIIC S 9= FIC T R %
BB,

[EBE] WE/ ) T~y 7 AHRBEIZEBTE AW
LNTWLBHAMEER CTH 525, Wik HED S 77258
SOREL EMICHE T 5 2 & I3k v, 4RFKA
X, BHEOBEBICLVEGRLBGE R 5 2 ER % R
L7zDT, CTZ% Mm% Mz THIEORK %
BRLEDTHRES 5.
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13. AZEREZEOEE/ N/ 7 7ICL 5 ONFKERE

Or%

[B®Y] Wm0 F<i, sERHREICBIT 2 OBEEERD
?E%‘Etw?u‘(lﬂgﬂfwé. Lt?ﬁ‘o'(, AR R AR
FEDFZE LZBETY, WEHERRICBWT, 27—
ZUTRAEL LTOERITKE L, HRABEELEHV. K
WIFETIE, #F 6 FEBORFHIRIEF EONER ) T~
ABIL, CENRIOBET 217572,

[Fik] B3 6 4EM (199648 - 20014E), AF iR 5
FAEOWEHRSHERHEREE T Sz, 479N (5B
316N, 163 N) D5/ T <XMEHEIZB W TRIEH,
ke, SEBEY, RETEEE, REBEERos
OV TR,

[#BR - ZE) Wol, EAICBTLEVERITLE
A, FOKICHLARENIBRD SN Lot
EAEOW % F—hiEE A% LT LD THER LA, KEIL
B RKHEAS L5C42.0%, THAT37.7%, R\WTC T
/N (3.3%), FEEFE—/IEE (3.2%), THHE

H, MIE—RR,

EN, &f BF
PR A I )

K B, BUA
(I B AR A R 2

Molz. BALTWAEZRKA®RICOWTIE, HENE
SEHURHII TR L ) BRIC4 C (15 131.7%, 5
21.1%), WICAREEMREIE ALY THICEh - 72
(%8 :16.4%, TH:40.2%). &EBEwiE, LT5HE

BITKHEWYS <, 50%RIHOEEEZRL, RT/h
Fi2%h o 72, KA TR ETHOEBBED OEE
1A LN Do 72h5, Atz 5 I/REER T R
THE (p<5%) CE&BBEMHP»EL o7z, REFTH
HFOWIITHE~KRARTIS. 2% L D EVEIEERL
72, TEHOMBEFHFR OIS v 7 AHE B G5 H
DEEIE30.6% TH o7z, ZORREBL v 7 AMEBE
UL, /% T YXHMEE LTRSS 1 mmNO
7 ¥ —RETE TIE27.3% Tdh - 7275, WREE» S 2
mmPA ED T ¥ 7 —REFLIETIE36.5% TH o7z, FLIE
M ORISR T TOHBEFEVIGE, RRIFEOFEBIED
[N Y (A

—RKEH (2.2%), FFH—KHEHE (1.7%) DIETS
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Happy Smiles & Heartful Communication
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