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HEErs@Rokkhro7. [HEW] PPD, BOP, GI, CPIl, AL-55Ic & 2, HIMEK, & v 87Eome
MR EEBRMBEZED ., %7, PPD 2fucks& 2 3L, AL-55 OMERRZ L L 2 f558, i
1%, BRERE - PSR EEROZhFhOMICERESRL, AR, U s HEI3, BERLEERN B
KO EEREEEROMICEREEZ R L, [NEERE] REEE, 7 E=7 oRERAR L AERHEZ
DT, Fio, MEBUC X O NREE BRI L LSRR, 727 @3B hENEREL2RBO .

L B CBF L - S THEMER MR > A F L (AL-55) 10 X AMEREE L, DN oRERERICEE M
BZ 58, AL-55 LN OIRENHREICEATH 5 2 EXHL 2 E o Tz,

F—T— K MRERE, CPRREE, DR, ERRIA R

BAEEEER S - PKRIER]

T 130-8644 EEPEHIKAFT 1-3-7 74 4 w HRAK L FHHEFFEES
TEL : 03-3621-6496, FAX : 03-3621-6115, E-mail : e-nishi@lion.co.jp
A PR 2T 3 H 9 H/ZH PR 27 £ 4 H 28 H

DOI : 10.11471/shikahozon.58 219



220 H &K th & & # % # i

#

[

ERBIERICE VT, Sk & oBE o R
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TN 6 7%,

fEi{H 2> D IR I FREN AT BE 22 MR 1%, TEES £ &%
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WA T2 L3 EEL v,
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H OMERR K T-% 5 4 CcHlE T & % % 1H HMER R > A
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AL-55 £ T %) 1%, B L HIERS D SRS, 7
HE oA ([ #hBE] 5 gl M, pH, BRiEE AR
[ ARESE] Vi, A3k, & v 828, [DEERE
B 7 e=7) 2MffL21ERDR Y v FREER
Ricilk 2 M5 L, ZoaBs bz llEisic & b Ko
L LHET2 (Fig ).
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JFUOOPEEREZIT DR VIS ICH 62 LOEHE L, Wi
BRI I NS 2 EHER L, SRORI, AL-55I1C &
B, MENOMREONECHEL 72,
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M YO L 722 o iR (DUF, JEAniR e 33%)
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1237 > TERELL 7z,
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Zoflo 6 HHEIC D W TR 1 DO KB Rz RAEER
L7z,

3) LIRENORRE
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Measuring device

Irridation/Receiving site Strip holder

Fig. 1 Test strip and measuring device of AL-55

This system consists of test strips and a measuring device. It detects color changes in each pad of

the test strip and measures the reflectance by specified wavelength.

oW TE, 18O X 68 GIOEMl, JEbk, =
DML, SEDEM], HEE, EOEED) 2EE, SR
DERAMER G L, 2WOFHfE%HH L7z, BOPIcD
WTiE, Ye—tvrsHofimEEiEL, 47 u—t v
JHRIBICNT 28 A (%) 2HH L7 GILicDW»wT
X, RE 6 (#12, #16, #24, #34, #42, #46) 1B
W, 4 CEMNL EEL L, EL) OARa T RGN
L, ZO¥HMEEAFEH L7z, CPIIC DWW T, £ sextant
LB s AMEEZNREMEE L, ZOVPEEE2EN L,
ZhsHlEICE, =*Y A7 a—7 WHO (CPITN-C,
YMD) % w7z,

AREN ORI B 72 - T, TR 174 DO EBHERRIC
KN U CHEBNEZ T L%, ¥x U7 L—a
vEFEML, MEZEOHERENEE»E DAL %
W HIC LT, HBNEE L NREDO N IC O W
T, 24 OHEBHERA DMFT 8 & O GIL Z3FliL, 3l
D 2 %4 DO WEHERA PPD, BOP 8L U CPI2EDE D
L7z, F£7z, BENEEL 2 RE O LR E IS
WL, BOBODOHYETH 5 174D ERHERR D5
I H % G L 7z,

CMHEE I > Wi, Y h o E B % HlE
L, ZhzdboTiMliL7z, Thbb, PEOHHIRZ K
FHIKT 10 ~10°F5 1 78R U 72 30K} & il 28 K55 Hh < 3% FE
L, 37°ClEREM T IcB VT 7 HEBKEEE2T- 2. 1
%, RS hzae = —8Kh 5REEH (CFU/
ml) ZEHLZ A8, MEEREBOHKIEMTO &
b TH%. Todd hewitt broth 30 g/I (Difco, USA),
Hemin (Wako) 5 mg/l, Menadione 1 mg/! (Wako),
Agar 15 g/l (Wako), 7 ~ eI 50 g/ (HAEY
e v s —).

4. FHfiAE

BonOENORERERE» S, 580 - B{ERK - Dk
THREORBIC & b W REZ B - FEE - HEO 35
WL 7z, 3@ DRI DI T D LB D ICER L 2.

5 il o Tz, WHO (HHSLAMEEEE) o#isr o8 i
5% DMFT #' 8 KU N & BEERY, 9~13 A% hEE
B, MAD EABEEHLE Lz, BEEICOWTIE, PPD
(LW OFME) %25 mm A2 BERE, 25 mm Mk
35 mm AimiZ PEERE, 35 mm M EEREERE L7,
CMEEREIC O W T, BREED 10" CFU/ml A & 1%
FE#E, 10"CFU/ml Bk 10° CFU/mi i % % EE ¥,
10°CFU/m/ BA E& BERE L L7,

5. #RETFEHVRER

MaEHEREENTICIE, JMP50 Y 7 F Y =7 (SAS Insti-
tute Japan) &M w7z, DN OBRER S (DMFT,
PPD, BOP, GI, CPI, #H%) & AL-551c& % 7IHH
DOMER KT DI ARG R & DMHESIC DWW T, Spearman @
HHERBERTEZHCTBOBOME L, AREKEEZ a=
001 & L7, £/, ODERNOMERR2 S, 58k - i
W - TSR ICR L O RE 2B - hERE - HEC
SERIL 7288, KEECBIF S AL-55 12 & 2 &SR %
Tukey D% E BT 2 A TR L, BEKES
oa=005& L7,
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W 231 AoEt: (i, E, BEOFE) %
Table 112789, XN REDF I 403£128 %, MHHIIZH
s 93 44, LMWt 138 %4 TH b, BREHIX 20 4, FERZ
fFE 211 4 Th o Tz,

2. OFERS LU AL-55 DREHER

OFENE & OV AL-55 ORREAG %2 —F#F L € Table 21
AT, REFZEO N RE 231 4O MEN O BRI,
DMFT 75 127£6.8, PPD (&% D 45) 5% 29+0.6 mm,
BOP 28457+£305%, GI»%15+04, CPI»¥1.6£09, &
B, 76+051og CFU/ml TH - 72, 7z, AL-55 D
BREEE (K, %) 1%, > #EMERES 25110, pH
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Table 1 Age, sex and smoking habit of subjects

Age (average®SD) 4031128
(minimum-maximum) (20-90)
Sex (male/female) 93/138
Smoking (Yes/No) 20/211

73 338168, MEFEMEAEAS 67.71109, MIAS 29.8+154,
FIMERAS 492+151, & v 82 BB 742477, 7V E=
7114466 TH o 7=,

3. OFEAS LU AL-55 DRERER OB EMS

CIEN ORREFE R & AL-551C & % 73H H OMER AT D
MRS & OB E A, Table 3R,

5 BN BE S 3 DN O REHH % % DMFT 3,
AL-5512 & % 5 BlEER O MEE R (KHER) LG8k
B2 R L7228, pH - WEHEAETRE DA R R & OB =M
BRIZERO ol hr o 7z, BEFAMICEEET 2 DN O
JHHT®» % PPD, BOP, GI, CPIi%, AL-55IC & %3
- AIMER - & o8 7 EoREMAR L AEERMHEZ2ZD
7o, FPEEEREICRIL ik, REEDL T v E= T ORE
R EARBMHREZED 72,
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BEDIREIC L b RgEE SEHcE L, AL-551ck %
ARSI U 7 f5 5 % Fig 2 1R g,
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U 7G5, O Bl PR o WAl SR R & SR o[
WWHEAEZR L7225, pH - BREHRE O ARG S 3 T
WCHRZE Doz, WERICEET 2 REEB IO W
Tl, PPD ZAIC U-REERY - hEEEERE - BRI O Z 0
ZFRofz BT, AL-551C & 2 BIMOMRERRSE =
PR AT L E DI, AIMER - & o7 B, BERFE
BEMN, BIXOPEEHLEEHOMCERERERRL
7o, DIESEEECE L ik, MBS Fic Lz 3B
BWC, TVE=TOHERREET LI, &8, AL-55
OMEBEHEH® S B, WiN, Ak, &> 78, 7UE
=7E, HIERME E, &S5 0IE LR O SR
MEL I E NS, 2Dk, Fig 2 Offthiic i Lz
FRIL, CNLHEHHOZEZMIIRL TV,

£ =

AWFZECIE, FHH S DB 72 CBH%E L 7- % TH H e iR e
AT L (AL-55) DFRKIGHICH 72> T, ZOHEMME
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¥ 58% 35
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ELBENEERE L 2. EMEE TR, MEHEES
Hedstkdett~r o s vofEX o€ =y — &%
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E5k9, HIN - ik - BFE - AMESRE~OREZ LI
B 25 MAIRAE L, IR L 722324 %3 8E L 7.
7o, BERIEBERY e b R bt RHR AR o S pe
BFEE2NRIC, TICEED S MH 5 0IZHEEBEOREZ
BT 245458 E L, Choi 21140 hED LD
D5, BRIMEHEICH YT 55 2R 72 231 &% KT
KON RE L Lz, ZORE, APFROx%E 231
Lo OENOBERLROSMIE, DMFT 28 0~28 A,
PPD (£t D) #51.9~53 mm, BOP A 0~100%,
GI %8 04~24, CPI#0~40 0&HTH b (Table 2),
BREDSEED S ik X CHABO Y 27 0RER2 AT
AIEAORNRELEZB LI LN TELLEVASL, £, [
[ RS 2 R T IAEEIC D W T h, 10%~10%CFU/m!
OHFATH b, WACAMEREA2 R T HREL2ES C
LMRTET,

2. AESEE GmlEOME®R) (DWT

W, MERREORE L LTiE, KEREED 50 i
RT T4 VH LI ERWATE SN B HIBER 7 £ 23 H
WHENBHENL A, AL-55 12 & BHREICH W 7230k
&, AREAK3mIZIOICER, 10 EEEOLED
a0 (O 2 M-, B, EEEO-o0
MER M T A % v b & LTHERTH R TWERY
FRAZV—v 24— (FrRy—) &, WX
WHEOEHR R E T2 2 e TcE 39, KRS
Wb, I BREUATAE 22 P D R & SR E U 2 R
B, ABELTHoREPEON, S5 ICHBENTHR
KD R s o 72 7= D S EREL RS ThH -
7. 7z, AL-55 OMEMERICB VT, IFHAWKER
5Nt (Table 2). ThHDT EH S AL-55 DREEK
JGRICH 720, HEREE LTERZ DS DTG L,
MR D AR S N e AR A+ IS A RETh 5 2 &
DS 2 & Te otz KWFR T, EADIRMIC & 2 WK
SIHED WD & 5 HF 2 I L fEFHICB W Tk
IR D2 UM 2 B3 U 7243, &%, B InbEE %
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Table 2 Test results of oral condition and AL-55

Oral condition

Average+SD minimum-maximum

DMFT
Probing pocket depth (PPD, mm)

Bleeding on probing (BOP, % positive)

Gingival index (GI)
Community periodontal index (CPI)

Total number of bacteria (log CFU/ml)

127£638 0-28
29+06 19-5.3
457305 0-100
15+04 04-24
16+09 0.0-4.0
76+05 6.0-88

AL-55

Reflectance (%)

Average®=SD minimum-maximum

Cariogenic bacteria
pH

Buffer capacity
Blood

Leukocyte

Protein

Ammonia

25%+10 0.5-86
338+6.8 20.7-56.5
67.7£109 41.0-954
208+154 1.9-59.7
492+151 285-95.2
742177 52.0-90.2
114£6.6 4.2-62.8

Table 3 Correlation between oral condition and reflectance measured by AL-55 (Spearman correlation test, p<0.01)

Dental caries

Periodontal disease

Oral cleanliness

. . L Community

DMFET Pé’obtlglg(%%cggzt rBﬁidlné %np) Gmglzz&)mdex periodontal To;aé nlin;}oer

ep probing index (CPI) ol bactera

re p value r¢ p value re  p value ry  p value r¢ p value re  p value
Cg;;iigc 025 00001 Blood —041 <00001 —030 <00001 —033 <00001 —042 <0.0001

pl 004 056  Leukocyte —028 <00001 —023 00005 —026 <00001 —031 <00001 Ammonia —061 <0.0001
Buffer 504 051 Protein  —036 <00001 —035 <0000l —035 <00001 —039 <0000l

capacity

HOWEREICOVTHL I LI Z2ITITETH B,

3. OB & U AL-55 ORERER ORI DL

T

5 Al - R - OPEEERE BT 3 DN o ME SR
&, AL-55 THIE L7z 7 HHH OMER AT OMERER L O
MBI Z TS 22 Lick b, AL-B51C & 2HRE2S, 5
A - SRR - DESE R 2 © o DR iR Ic A
RS DTHBPITDNTEEL 7=,

1) Sl E T 2 MEEHEIC D W T

AL-551C & % 5 AR R O A AS R (SR, %) 12,
DMFT ¢ HEAMEZED (p<001), 51T, WNRHE
® DMFT % 8RJ - R - EE O 3FCERIL, %8
IZ BT % AL-55 ORALAG & FERI e U 72 550, BREERE
CEEHOMICER RE2RD T (p<005). 7z, AL-
55 1T & % pH - FE#EMTHE O A AEHIE, DMFT & 0B

BRSO 6NT, NREE 3EH LR L 2R s
WT b IHMEICEREE I b o7z, ARG T, AL-551C
&% 5 EEEOMERF L DMFT I8 B & HBI 2
DoNI EILDVTIE, ThE TS OFRICE
W, D BRI AT S P A B K T ICBI ST 5 T b
PRENTHR RPN SEOFFRICEVTH, hbD
T EERLFFT 2 FAMOMBRIE SN, AL-55 2 VTS
FEEEOREIC K Y, SHBEVZIDRI Y —=v
THAERETH D Z EPRE I NIz, SRIAVZ AL-55 D
S Bl R A O RIGEIRX, S. mutans *° Lactoba-
cilli 72 E xR ET 77 LIBEREEIC & 5 Resazurin DI
BEHET 20 THL, WEOPIHTY, 77 Lk
HWEEDBRITAE & S. mutans *° Lactobacilli 72 £ D 5 il
HEE L oBEES T ENTRE 2 Ep Y, SHEOH
ZICBWTHHEFEY 27 TH % DMFT & oD
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5 Cariogenic bacteria 50 pH 100 Buffer capacity
Syt —— 2y £ 80
Q [«5] [}

E 3 % 30 % 60
g 2 5 20 5 40
st o5} )
L1 = 10 = 20
< 0 = S
Low  Middle High Low  Middle High Low  Middle High
(=8) (9= =13) (14=) (=8) (9= =13) (14=) (=8) (9= =13) (14=2)
DMFET DMFET DMFET
Blood Leukocyte Protein
__60 — 80 . —— 100
= T 1T 1 = 60 =80
g 40 8 g 60
g S 40 8
g 20 2 g 40
g o g
=) ~ 0 MO
Low  Middle High Low  Middle High Low  Middle High
(< 25)(25= <35) (35=) (< 25)(25= <35)(35=) (<25)(25= <35) (35=)
PPD (mm) PPD (mm) PPD (mm)
Ammonia
40 | : |
;\8 [ * 1T x 1
jg 30
§20
[&]
= 10
~©
0

Low Middle High
(<7 (7= <8) (82)
Total number of
bacteria (log CFU/m/)

% : shows significant difference (p<<0.05)

Fig. 2 Stratified analyses between oral condition level and reflectance measured by AL-55 (Tukey’s

test, p<0.05)

[Dental caries] There was a significant difference in reflectance of cariogenic bacteria between high
and low groups stratified by DMFT. In the cases of pH and buffer capacity, no significance was found
between three groups.[Periodontal disease] There were significant differences in blood between three
groups stratified by PPD, while leukocyte and protein exhibited significant differences between high and
middle groups and between high and low groups.[Oral cleanliness] There are significant differences in
ammonia between three groups stratified by total number of bacteria.

BooNlLEALS, £7-, DMFT b pH - FEHEHEHE &
DOMHEAEIPEDL 5722 LD VT, M TFTOERLEZ 5
N5, $7%bHH DMFT 135 O RBIEHTH 5 72
b, BAERE - OPER L EOFELZT BED S fillF
EV 27 ERTEEZLND, pH- EIEER &£ ORI
BIRRd ooz EHMEN D, LrLADPS,
pH - MR MATRE 2 £ 230 fh o F4 B & T ICE L 5
LTw3ZLRBAOEETHOLD, Zh b OB
ZHEB X ONFED 5 I E Y 22 L U O ETEEIC
W3 ET, RN TFHICENL LEZD.

S8, L0 HEFEY 27 REWEmE O BRED, B

BHB RS 2 MR E U MBI & 2 REHER O
W LRIV, SOICHHNEMAZFETH .

2) HREEICBIE S 2 AL-55 OREIEHIC DWW T
AL-55 1T & 2 - HIMER - & > o8 2 B ORISR
w3y, PPD, BOP, GI, CPI L BB %207
(p<0.01), S BICHRESE PPD I & bR « gk -
BHEIC3EAHIL, BEECB T B AL-55 OBREFSE %2 BERH
Pz U 7 55, oM S5 13 PPD 23 U 2
PR BEEROZhAZhOBICEREZ2AD
(p<0.05), HIMEk- & > 8 7B 1L, WREERE L BT
BROPFEER E BEREICEREZ 230072 (p<005).
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ATl HEEHEOREZHICB O TRICER 2D D
LXhTw S EEABIEoREEE ©H % PPDY %
F O CRERIIEES L 7243, BOP, GI, CPLIiZDWwT%, PPD
LAk 2R E A, BEKECEZHL LD
DFAEDOMEM D H 5 e,

INFETI, BELOWRICEBWT, WRYDH
J]j137’38), Elmys&s&))ﬁ J QOIS 75538,40)@% L @}ﬁ%ﬁ@
JREEDAHBIMEDSS R E N T 228, SRIOMEICE VTS
IN6DI L ELFFT ZFEROMERDIE SN, AL-55 %
R 7200 - BIEk - 2 v 2 BomEic kb, HEE
BEDRA 2 ) —= v I TH B EBREEI N, L
7eD3 o TS, AL-55 OWRAWRA 7 V) —= v 7RE L L
TOBERBICINA T, J5hE & MRS R oRBE T
B2 & B AL-55 DFERFE =4 U > ZHEEEDHLFE - BREE A
MEEEZD.

3) e BEICEES 3 AL-55 ofEEHIZ O W

<

AL-BSIC & 27 vE=ZT OMEREZ, BEELEEE
AR % O 72 (p<001), S HICHRE ZBEEIC &
DR - PR - HEIC3ERIL, SEHCB S AL-BS
ORGSR & FER e U 7R, B - PSR - =
EHozhZnoMIcERERHBEZED 72 (p<0.05).
InETcle, AlsoME BV THOLHE D7~
o7 LREROMEBESR I AT 02 S0
DOWFFRICBWTDH, AL-55 27 v E=7HREIC X
DOPEERELZIET 2 LA TH B I EAREN
o, TrESTIE, OBEMES X OCHMAMER oD
PENIZEET 2% OMEM»ET 2L 7 —+1, 7
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Abstract

Purpose: In order to achieve a comprehensive oral health assessment, a new salivary multi-test system
(AL-55) has been developed. This test system can assay seven saliva analytes measuring color changes of
the test strip as reflectance:[Dental caries] cariogenic bacteria, pH, buffer capacity,[Periodontal disease]
blood, leukocyte, protein,[Oral cleanliness] ammonia. The purpose of this study was to evaluate the clinical
efficiency of this system by examining the correlation between oral conditions and reflectance measured by
AL-55.

Methods: Oral rinse samples (3 m/-DW, 10 sec rinse) were collected from 231-adults (40.3+128 y). Ten u!
of the sample was dropped on each pad of the strip, and the reflectance was measured after 1 and 5 min.
After collecting the samples, the oral conditions of the subjects were examined:[Dental caries] DMFT,[Peri-
odontal disease] probing pocket depth (PPD), bleeding on probing (BOP %), gingival index (GI) and Com-
munity periodontal index (CPI),[Oral cleanliness] total number of bacteria. The correlation between the oral
conditions and the reflectance was assessed with the Spearman correlation test (p<<0.01). In addition, the
subjects were stratified into 3 groups (high, middle and low) on the basis of DMFT, PPD or total number of
bacteria. The reflectance between the groups was compared with Tukey’s test (p<<0.05).

Results:[Dental caries] DMFT was significantly correlated with reflectance of cariogenic bacteria mea-
sured by AL-55, and was not correlated with pH and buffer capacity. There was a significant difference in
reflectance of cariogenic bacteria between high and low groups stratified by DMFT. In the cases of pH and
buffer capacity, no significance was found between the three groups.[Periodontal disease] PPD, BOP, GI and
CPI were significantly correlated with blood, leukocyte and protein measured by AL-55. There were signifi-
cant differences in blood between the three groups stratified by PPD, while leukocyte and protein exhibited
significant differences between high and middle groups and between high and low groups.[Oral cleanliness]
The total number of bacteria was significantly correlated with ammonia measured by AL-55. There are sig-
nificant differences in ammonia between the three groups stratified by the total number of bacteria.

Conclusion: This particular study revealed that the oral conditions associated with dental caries, periodon-
tal disease and oral cleanliness were correlated with the reflectance measured by the newly-developed sali-
vary multi-test system (AL-55). These results may indicate clinical usefulness of this system for assessing
oral health.

Key words: salivary multi-test, oral condition, comprehensive oral health assessment, clinical efficiency
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