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lar DNA Fragmentation ELISA system (Boehringer
GmbH) described above. The DNA fragmentation
rate after each histatin 5 treatment was determined as
a percentage of the value of HGF cells incubated with
P. gingivalis PS without histatin 5.

STATISTICS

The Mann-Whitney U test was used to identify statisti-
cally significant differences. A level of p<0.05 was
considered significantly different.

RESULTS

EFFECT OF P, GINGIZ4L1S CELL-SURFACE
PREPARATIONS ON HGF CELL PROLIFERATION

The inhibition of cell proliferation was measured fol-
lowing stimulation with cell-surface components of
LPS, PS ot 57-kDa OMP from P. gingivalis. Results are
summarized in Table 1. PS significantly inhibited pro-
liferation of HGF (p <0.05), but LPS and 57-kDa
OMP showed no effect at the concentrations used in
this study.

AprorTosIis INDUCED BY P. GINGIVALLS CELL-SURFACE
COMPONENTS

The apoptosis inducing activity of P. gingivalis prepara-
tions was evaluated by measuring the cellular DNA
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fragmentation by flow cytometric analysis. In the con-
trol fibroblasts, few apoptotic cells were found after
24 h incubation (Fig.1, A). Significant DNA fragmen-
tation was found in the culture medium after treat-
ment of the cells with PS of P. gingivalis (Fig.1, B). This
apoptosis was confirmed with the Cellular DNA Frag-
mentation ELISA Kit. To determine whether the PS
of P. gingivalis caused apoptosis, we examined the ex-
tent of DNA fragmentation induced by PS. Intercellu-
lar DNA fragmentation of HGF was detected when
stimulating the cells with PS at a concentration of
30pg/ml (data not shown). These data suggest that PS
of P. gingivalis induces apoptosis in HGE ‘

INHIBITORY ACTIVITY OF HISTATIN 5 ON
CYTOTOXICITY OF P. GINGIVALIS PS

The ability of histatin 5 to prevent the anti-prolifera-
tion activity of P. gingivalis PS against HGF was evalu-
ated. Preincubation with histatin 5 sighificantly pre-
vented the proliferation-inhibitory activity of P. gingi-
valis PS stimulation (p <0.05, Table 2). However, simul-
taneous incubation (i.e. no preincubation) failed to
inhibit the cytotoxic activity of P. gingivalis PS signifi-
cantly.

Fig, 2 shows the inhibition effect of histatin 5 on
the DNA fragmentation induced by P. gingivalis PS in
HGF cells. Histatin 5 significantly inhibited the PS
apoptosis inducing activity (p <0.05) at a concentration
of 20pg/ml.

Table 1. Inhibition of HGF proliferation stimulated with cell-sutface components of P. gingivalis.

P. gingivalis components Concentration HGEF proliferation
(ug per well) (OD at 490nm)
None - 0.77 £ 0.020
LPS 5 0.72 £ 0.038
10 0.70 + 0.041
PS 5 0.59 + 0.064*
10 0.57 £ 0.021*
57-kDa OMP ' 5 0.71 £ 0.036
10 0.75 = 0.042

HGFs were simulated with P. gingivalis components. *» <0.05 compared with unstimulated HGF. The data shown are mean val-

ues of four duplicate experiments with standard deviations.

Table 2. Inhibitory activity of histatin 5 on HGF anti-proliferation effect of P. gingivakis PS.

Histatin 5 PS ~ . HGF proliferation Proliferation rate
(10pg per well) (10pg per well) (OD at 490nm) %)
- - 0.77 £ 0.020 (100)
- + 0.57 + 0.021* 74.2
+
(preincubation) + 0.71 £ 0.059* 92.5
+
(simultaneous incubation) + 0.62 + 0,037 80.0

HGFs were treated with or without P. gingivalis PS and histatin 5. Preincubation with histatin 5 significantly testrained the activi-
ty of the P. gingivalis PS that inhibits HGF proliferation (*p <0.05),
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Fig. 1. Cytofluorimettic analysis of
HGFs apoptosis. “A” is untreated
HGF as negative control. “B” is
treated with PS of P. gingivalis.
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Fijg. 2. Histatin 5 inhibition of DNA
fragmentation of HGF cells stimulated
with P. gingivalis PS (30p g/ml). When
the concentration of histatin 5 was 20u
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DiscussioN

HGF produces many kinds of cytokines in response to
stimulation by some bacterial antigens, and plays an
important role in the cytokine network in oral lesions
(Imatani et al., 2000; Imatani et al., 2001; Sugawara et
al.,, 1998; Wang et al, 2000). Our previous study
(Imatani et al., 2001) demonstrated that P. gingivalis PS
induced the production of the inflammatory cytokines
from HGE P. gingivalis LPS ot 57-kDa OMP showed
the same effect. In this study, P. gingivalis PS inhibited
HGF cell proliferation, but P. gingivalis LPS and 57-
kDa OMP were without influence. Furthermore, we
precedently observed that P. gingivalis PS induced cell
death by microscopic obsetvations. In the present
study, we confirmed that the PS preparation affected
apoptosis. Apoptosis has been shown to play an im-
portant role in the control of the immune, hemapoiet-
ic, and developmental systems (Kert et al, 1972). P
gingivalis LPS administration to mice was shown to in-
duce apoptosis of lymphocytes in the spleen, lymph
nodes, and thymus (Isogai et al, 1996). We detected
intercellular DNA fragmentation of HGF after stimu-
lation by PS at a concentration of 30p g/ml. In con-
trast, a low dose of PS from P. gingivalis did not induce
a significantly high rate of DNA fragmentation in
HGEF. In our previous paper, we demonstrated that the
IL-1B and IL-8 production activity of P. gingivalis PS at
low doses (Ip g and 10n g) was higher than that of

g/ml, it inhibited the apoptotic cell
death induced by PS of P. gingivalis.
*Significantly different from control at
2 <0.05.

100 120

the control (Imatani et al., 2001). P. gingivalis PS may
exhibit cytokine inducing activity at low doses and may
induce apoptosis at high doses. Recently, Hirai et al.
(2003) reported that P gingivalis LPS did not induce
significant apoptosis in all tested doses (1 to 100 v g).
We also clarified that the DNA fragmentation of
HGFs was induced by PS stimulation, but not by the
LPS of P gingivalis. Our results suggest that the PS
tathet than LPS of P. gingivalis leads to the HGF apop-
tosis. The present study showed that apoptotic HGF
cell death was induced mainly by PS.

Histatins are small, histidine-rich salivary polypep-
tides which exhibit antimictobial activity. Histatins 1, 3
and 5 are capable of killing Candida albicans and Strepto-
cocens mntans (Mackay et al,, 1984). Our previous study
(Imatani et al., 2000) demonstrated that histatin 5
plays a protective role in elimination of some of the
vitulence effects of P. gingivalis 57-kDa OMP on re-
leased inflammatory cytokines from HGE In this
study of the apoptosis-inducing activity of P. gingivalis
PS, histatin 5 significantly inhibited its activity at 20u
g pet well. A lower dose of histatin 5 (1 or 10p g per
well) showed only slight inhibition. In this study, the
PS preparation was preincubated with histatin 5 for 20
min. A longer incubation time may be needed to in-
duce an effective inhibitory activity with a lower dose
of histatin 5. In this study, we also found that the pro-
tective effect of histatin 5 against cell proliferation in-
hibitoty activity of P. gingivalis PS was effective at a
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‘concentration of 20u g/ml per well. When PS and his-
tatin 5 mixtures stimulated HGF without preincuba-
tion, the inhibitory activities wete less effective (Table
2). Previously, Murakami et al. (1991) have reported
that histatin 5 binds to the cell sutface of P gingivalis
rapidly and that the process is capable of reaching sat-
uration. In this study, we demonstrated that preincuba-
tion of PS with histatin 5 was impozrtant. This fact sug-
gests that histatin 5 interacts with the PS of P. gingivalis,
but not with HGF. The present study indicates that
histatin is an impoxrtant salivary peptide for protecting

against virulence factors of periodontopathic bacteria. .

Howevet, as the entire role of salivary histatin 5 in te-
lation to othet salivaty proteins in oral defense mecha-
nisms has not yet been clarified, further study is neces-
sary to understand the roles of salivary proteins.
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Abstract.  Background: It has recently been accepted that periodontal disease is a risk
factor for not only tooth loss but also systemic dizeases. An effective system of public
intervention for periodontal health to enable continuous intervention of dental
professionals has been sought. We developed a Web-based intervention system
regarding periodontal health and evaluated the effects of the system in the workplace.
Methods: The system was capable of storage and display of persenalized oral health
records including video images pertuining to toothbrush manipulation within their own
oral cavities based on instructions by dental professionals. The system enabled clients
to view movemnent of their own skill, and repeazedly. Thirteen workers of a company
were randomized to either an experimental or control group. 'The control group
eived face-to-face toothbrushing instruction at the company and follow-up via
telephone, The experimental group received follow.up through our system in addition
to those components employed in the control group.

Main reslis; The workers in the expertimental group benefired i terms of improverments
of not only plaque removal but also periodontal | ealth over 3 months.

Conclusions: These results indicate that implemr ntation of an Web-based approach for
periodontal health affords the possibility of reraote instruction and produces additional
public benefit.

Kevwords: WWIW; Periodontal health; Intervention; Teledentistry

1. Introduction

Prevalence of periodontal disease is high regardless of age or sex throughout the
world [1]. Tt has recently been accepted that periodontal disease is a risk factor for
not only tooth loss but also systemic diseases [2]. Appropriate oral self- and profes-
sional-care are necessary for prevention of periodontal disease [3]. Toothbrushing,
which is the simplest oral self-care method, is essential to maintain health of teeth
and gingiva; however, many people practice poor brushing techniques. One-otf in-
struction and education regarding toothbrush use by dental professionals are prac-
ticed in the workplace or within communities in Japan. However, the system is not
sufficient to change people’s behaviour regarding oral self-care due to the transient
attention focused on periodontal health during receipt of oral health instruetion [4].
In addition, follow-up in the workplace or in communities requires much time and
high cost. Therefore, a more effective system of public intervention to enable con-
tinuous intervention of dental professionals has been sought.
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The Internet is rapidly becoming available to the public. More importantly, the
Web has become a standardized infrastructure providing access to sophisticated
telemedicme applications from virtually any machine and operating system [5].
Several experiments related to Web-based intervention were conducted in the
medical field [6, 7]. Recently, the Web has emerged as a platform for computer-
based oral health records [8]. To the best of our knowledge, although no reports
have been published concerning a Web-based intervention system for periodontal
health, the technology could also apply to the continuation of toothbrushing in-
struction. In the present study, a novel intervention system for periodontal health
was developed based on Web technology. In addition, a pilot study was conducted
in the workplace to evaluate the effect of the system in terms of intervention.

2. Methods
2.1, System design .

Reqguirements for the success of chronic disease management intervention in-
clude: (1) efficient collection and use of data for personalization, (2) active involve-
ment of patients and (3) follow-up phone contacts [9, 10]. We considered these
requirements in relation to characteristics of the Web, such as multimedia, inter-
active user interface and telecommunications. Figure 1 exhibits the basic concept
of this system. A Web server was activated at the Graduate School of Dentistry,
Osaka University., The server executes a common gateway interface (CGI) pro-
gram written in Perl, version 5.004. Minimal requirements for the use of this sys-
tem are acecess to the Internet and an ordinary Web browser,

Oral health record

» Text (patient-specific advices) Fagce-to-face toothbrushing instruction by dental staff

* Image (patient tooth alignment) . Capturing of[personalized information for each clients]
« Video clips (toothbrush manipulation) at the instruction

S
S e P
IR e ———

Figure 1. Basic concept of the system.
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The system 1is capable of storage and display of personalized oral health records
based on instructions by dental staff. In order to create effective intervention [11],
materials for oral self-care were tailored to each individual, The material contained
three types of files: a text file, an image file and video files, Patient- specific advice
based on instruction was written in the text file. The image file documents patient
tooth alignment and indicates locations where patients should exercise greater cau-
tion. The video images demonstrated toothbrush use in areas that are difficult to
clean. Two types of video formats were prepared: Quicktime for mainly Macintosh
computers and Audio Video Interleaved (AVI) formats for mainly Windows, CGI
program dynamically built and displayed a hypertext markup language (HTML)
file based on the above files when it was executed. Figure 2 shows an example of
the HTML page based on oral health record. Items based on instruction were
listed in the table enabling clients to check their behaviours or brushing methods.
Important items were also graphically displayed. Several items concerning tooth-
brush movements were hot links to the video images, which were recorded at work-
place examination. When clients receive re-instruction, a new component for

~check-up will be added to the page.

Users were authenticated through a combination of identification code (IT)) and
password upon logging into the system. Authentication rules were embedded with-
in a CGI program. Following successful log-in, dental staff were provided a list of

This is your oral health record

First instruclion

Do you use n toothbrush lengthwize when you brush
your upper front teeth?
The v

"

teeth on the left side?

Vitke a rule when you
bragh the e part of your lower front teelh?
Do you use on interdetnl Ltoothbrush Lo clean between
your teeth?

The v

wn

Second inslruction

I Do you use a toothbush like o rake when you brush your
lower fronl Lecth?
2 Do you brsuh your Leeth every night?

Hitalae ) - p ~ ” N B T T I TRV
Lé"_r.iﬂ:
Figure 2. Presentation of an example of HTMI. page based on the oval health record. The record

consists of text, picture and video files. T'he personalized information conrtains patient-specific
advices (left of the large window), their tooth alignment (right of the large window) and suirable
brushing methods (two simall windows). This page was originally written in Japanese. The URL
is an Inglish page for the demonstration is http://pinocchio.dent.osaka-u.ac.jp/ojimajoccup/
index-ed.html.



294 M. Ojima et al.

clients assigned to him or her shown on the Web page, To view the record of any
client, the dental statf clicked on any one of the hyperlinked patient names on the
list. Clents could view only their record following log-in. Clients could access their
oral health records on the Web server from their home and workplace. Clients
could repeatedly learn effective brushing methods without restrictions in terms
of location or time. ' : '

2.2. Experimental implementation of the system

Thirteen workers were randomly assigned to two groups: Control (group C)
(n=7) or Experimental (group E) (n=06). The workers were familiar with Internet
access. The subjects in the group E were not trained for use of the system. No dif-
ferences in the mean age and sex ratio were found between the two groups. Sub-
jects in the study did not have severe systemic disease and receive any
periodontal and antibiotics therapy during the examination. Figure 3 depicts the
schedule of intervention. Intervention for workers in group C consisted of two oc-
casions of face-to-face toothbrushing instruction and telephone follow-up., The
baseline intervention consisted of initial face-to-face instruction conducted by den-
tal hygienists at the workplace for 15 =20 min. Toothbrushing instruction included
cleaning of teeth and gums with toothbrushes and plaque disclosure. Three weeks
after the baseline examination, the second instructional meeting was conducted by
dental hygienists at the workplace, The instruction consisted of a revision and con-
firmation of the first instruction. T'wo months after the baseline, the dental hygie-
nists conducted follow-up by telephone to encourage each worker. Personalized
information from each worker captured by dental hygienist at the instruction were
converted a text file, an image file and video files, and stored in the Web server.
Workers in group E received Web-based follow-up via our system in addition to
that intervention described for clients in group C. Assessments of periodontal
health with indices of periodontal destruction and gingival inflammation [12],
and plaque removal with indices of plaque accurmulation [13] and oral hygiene
[14] were conducted at the baseline and at 3 months following the initial examina-
tion. Video images for each person were acquired with a digital video camera

o] o—y ‘ o

lFirst intervention ] Second intervention ‘

Third intervention I

First instruction Second instruction Telephone
Taking video images Access to our system
grop | @ ®
Examination LExamination
E & & |
Baseline 3w 2M IM

Figure 3. Schedule of intervention in this study.
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(DCR-TRVI10, Sony Co. Tokyo, Japan) at the time of baseline instruction. All
workers, following explanation regarding the objective and use of the video images,
provided informed consent.

2.3, Sratistical analysis

Reduction rate of clinical parameters was calculated as ([measurements at base-
line] = [measurements at 3 months after]/[[measurements at baseline] x 100, 1Jif-
ferences with respect to reduction rate of clinical parameters were verified in
each group at baseline examination and at 3 months after the baseline examination
utilizing Wilcoxson test in order to evaluate the effect of Web-based intervention.
These analvses were performed with the StatView Ver 4.5 statistical package
{Abacus Concepts, Inc., CA, USA). The level of significance was set at 5%.

3. Results
3.1, Resudis of implementation

During the 1-month experimental period, the system received 33 total requests
(5.5 requests per individual on average). The greatest number of requests per in-
dividual was seven. Approximately 75% of requests were received in the first 3 days
of the experimental period. The time period characterized by the highest frequency
of requests was noon to 6 pm. .

3.2, Changes in clinical paraneters during the 3-month period
Figure 4 displays the mean reduction rate of clinical parameters in groups C
and I during the 3-month post-baseline examination. Differences in indices of

!

@ croup E Dgroup C

100

80

60

Reduction rate (%)

0

Figure 4, Reduction rate of all clinical paramerers during the 3-month period. #Significantly different
between the baseline and the 3-month examination in the group (p < 0.05),
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periodontal destruction, plaque accumulation, gingival inflammation and oral hy-
giene between the baseline and the 3-month examination were significant in group
E (p=0.046, 0.027, 0.028 and 0.028, respectively), whereas in group C, only differ-
ences in indices of plaque accumulation and oral hygiene were significant (p =0.026
and 0.018, respectively).

3.3, User's comments after the system {rial

The following comments were obtained from workets of group E in a question-
naire conducted after the trial: (1) [ think that this system is useful for checking
how to brush my gums later without restrictions in place and time. (2) I hope
the system will have greater interactive user interface. (3) Functions using audio
will make the instruction on the Web more effective.

4. Conclusions
$.10 Use of the system

Workers accessed their tailored records on the Web approximately five times on
average; most requests occurred in the first 3 days. These findings indicate that
workers utilize the on-line service to review suitable brushing methods. Thus,
an Internet-based system could allow remote support by dental professionals.
The system may also compensate for the lack of instruction time. However, since
users easily tend to lose interest in the materials, additional interactive functions
should be added to the system in order to appeal to users continuously and to make
the follow-up more effective.

1.2, Effect of Web-based interveniion

Improvement in plaque removal was observed in group C during the 3-month
period. This finding agrees with the report regarding the effectiveness of re-in-~
struction with respect to improvement of plaque removal compared to one-off in-
struction [15]. Intervention applied in group E included a Web-based follow-up in
addition to those components in group C. Intervention was effective in terms of
improvement not only in indices of plaque accumulation and oral hygiene (plaque
removal) but also in indices of gingival inflammation and periodontal destruction
(periodontal health). These results indicate that the Web-based approach is more
effective than conventional intervention. Further studies should consider longer-
term and behavioural effects on periodontal health using the Web-based interven-
tion.
4.3, Uhility of wideo images

A simple and efficient manneér by which to improve plaque removal in-
volves provision of educational materials related to toothbrushing instruction,
Video images have the advantage of depicting movements of a brush on the
gums and teeth; as a result, this instruction provided an additional benefit to
written instruction [16]. Video images available in this study presented the ac-
tual movements of toothbrushing taught by the dental hygienist. In addition,
the svstem was designed such that workers could refer to images on the
Web. Repeated viewing of inages pertaining to toothbrush manipulation within
their own oral cavities could motivate clients to change their brushing beha-

viour.
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4.4, Limitation of study and future overview

Implementation was conducted at a small company; consequently, the number
of subjects was limited in the present investigation. Therefore, we are now plan-
ning « longitudinal follow-up study involving a larger population. The outcome
of this study could serve an evidence of the effectiveness of Web-based interven-
tion and support the future work for the application to the public.

Increasing interest exists regarding public health intervention involving low-
cost, self-help materials and minimal support from professionals [17]. Teledentis-
try, which is a new field in dentistry, possesses the two advantages of improvement
in accessibility of health care and reduced health care costs [18]. A Web-based in-
tervention system for periodontal health may serve as a novel concrete example of
teledentistry.

The experimental implementation of our system suggested that the Internet,

especially the Web, could provide the public with health information, as well as
effective intervention. The Web is a low-cost multimedia technology and is avail-
able ag a telecommunication tool [8]; consequently, the system may enable the crea-
tion of supportive environments and the strengthening of community action for
“oral health promotion in ways that few other innovations have. Information tech-
nology, which can function as a communication builder for dental researchers or
practitioners, also has the potential for providing the public with better health ser-
vices.
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PAEY - EOER 2 RIFTHREENEZ 5N 5, AR
TRUEDEESE 2, §7 vy MRICEFIEL VC
 VE, & %\ &5 OB, RELIE S & DR
BEEM LT, B/EIESERSMIcH LT, kid
TRE OV TRE 21T 72,

MEE L UEER

1. s

WERE i, RIRKFH L SRS HEIHIERRE <
AL T F v ADIDFEROERREBE D & UREER
Dz 7 )V— b NLWERBEERE T, HfEEE T
SRE Lie, WHRERZORECHILD, BEELEEN
EREREH 2 L, BE 3 4 AR AR 2 B R E
TEMEDRE R E2To TV I L& R L,
FEHNBLUHELZHAL, XBCTREENENLL
P 3 & et 654 (KRA¥E TR, HEAE 284, F
B 27T~T575%, 4951105 2RI KRT 7 I&
REE RS 4B, |EAEID ST E2ITo7.

HERRET 2 hiz b, &%%@ﬁﬂ@ﬁﬁﬁ&u
BRI OBAT X, BEHIHEREOFEFERICMEL, =
EEREREER L2, BB, AFERITICHID
KEKRES & VEERERFROBREERESDOER
%‘m U‘ﬁkmu i@:"{ﬁ"ﬁ_

2, HERAE

HERE W, 2B b D 7 7 vy MROEEBREF %
BELL 7o, SERBIFIOMNS %% 2 1R Uiz, BIHIEEEE
IR (LITR—R 74 V), WEIRIREASEE 12, 2488
WZiE, R, BRARENER S A= OREDIHD
OB E, S¥E~—2 —OBED: » OHEAEE

#® 2 BBREHoO0s

(mg/1 )
® o [Rreyce
s> C 500
F¥3YE (a-h 37 20— ¥E) 67.5
7O 959.5

Zoft (FFvEFx+ A, B, HIRE, 373
=i, ALER ©) °

Tyl

F 1,900

* ! VC/VE BOFBREFOEERERLT WS, 0/
DOEDOTERBIFNL, VC & VE DWW, £35S
2BRE, 7LV EEELRZOMORERS CRIEL
w3

i (Gingival crevicular fluid : GCF) @#FERE X U4E
MEEELe, HEREILERGNE, 777, &
WDORAT A iz ¥ OB MBS & CRE 2 O EfE4E
HWE 207, $£i, BRBRMFOMREORE R LI
&5 VC & VE QERER, 5H4E (FE~H% 12 AE)
DRETH L VEERELNEH L.,

3. ERABICRET BEEE/ D A—F DHE

1) @R~ v NES (Probing pocket depth : PD)

J—=AAui4F -7l EZRAWER

2% 6 KK T 0.1 mm BACCHIE Lz, HlEiERE
IR 7z,
2) BRBT I v F AV
ment level : CAL)
VI ANE» SHWALGE TOERM Y, /—
RAhaz4Fra—7%fle, EZREAEERL 26t
6 MBI T Imm EATHAEL, Eoi/fElt: PD
kY CAL DEHR1T- 72,
3) HEHEL (Plaque index : PI)
Silness & Loe OFHE' )z ¥ U T, {28 6 & (16, 21,
24, 36, 41, 44) WXL 4 miEC TRIZEL -,

4, GCF hnEALFE)v—H—DRE

GCF X Periopaper® (PRO FLOW™, USA) %M
T, 3EE (E=ZRAWKRL) 0%, FEARHBLUT
SEBIOME» 53R L, 5T 6 tROIEAGELE L D, 516 &
BHefE Uiz, B & B C & RWiEld, ATEE
Bk & U7z, Periopaper® 387 v MEDE THEA
L, I0MWHMBELEZXD H L ¢, PERIOTRON®
(Harco Electronics, USA) T GCF &% #l%E L 7=. Perio-
paper® <A 7o Fa—T Iz A%, —80°CTHRE
LT, BAROEMFN~—D—Th3 [ Bas—F
CHim7 a7 F (Cross-linked carboxyterminal

F L~V (Clinical attach-
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%3 WREOWRET

ERRETF iss WhER Wiy EERE

FEp VC# 17 50.2 + 12.6

VE #% 16 46.4 £ 9.2

VC/VEE: 17 519 .% 9.4

77w KB 15 49.3 + 10.4

2 65 49.5 + 10.5

MREASE (4%/H) VC#t 17 25.3 £ 15.0

VE 8 16 25.2 + 15.3

VC/VE # 17 27.4 + 8.3

7o R 15 25.2 + 13.4

& 65 25.8 + 13.0

MEMERE (4E) VC Bt 17 29 + 12.3

VE 8 16 24 £ 9.0

VC/VE & 17 31 + 7.6

75w R 15 28 + 10.3

2 65 28 + 10.1

Packyear VC B 17 39.8 + 30.8

VE Bt 16 32.7 + 31.8

VC/VE # 17 43.2 + 16.4

7 R 15 34.7 + 20.6

&K 65 37.8 + 25.5

Bl VC# 17 26.0 * 4.9

VE B 16 27.2 £ 2.9

VC/VE B 17 26.8 + 2.8

7 e R 15 25.7 + 2.8

2fF 65 26.4 + 3.5

BE,SOFY VCERE VCE 17 89.7 + 34.9

(mg/H) VE B 16 91.4 + 38.3

VC/VE B 17 86.7 £ 35.5

7T e R 15 85.9 =+ 29.7

& 65 91.1 + 34.5

BEMSOFY VEEBRE VCE 17 9.2+ 2.0

(mg/H) VE B 16 9.7 + 3.0

VC/VE g% 17 8.7 + 2.3

75 R 15 8.9 + 1.7

. = 65 9.1 + 2.3

BBEEOL  BEZRED SN, o7z (ANOVA)
telopeptide of type I collagen: I CTP) OBl 6. IRETAEAT

7z. 1 CTP &, Giannobile 50 Fikic THHNHER, CRERZET, YTV AV N L AEGRRERE, B
SRL &ttt (HER) WRIEEEFLL . NI BB TR T 2 B » 5, CAL, PDB XU
5. MRFENDELZT—H—DRE I CTP kD w» i3, WERERAIIZ D T {, BIBALEA
WEREZ L DM TE s N MERE D VEB L O e BREIEEMNOF — § BT 2T 0. BEREOEER
VE i¥, SRL A&t wEFEL TRIE LT, HF, R/ $Z A—4% @ CAL, PD, Pl & U4l

S8y~ —H—0 VC, VERT AT —ZRES AR

546



