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Microbiological and Biochemical Investigation of Periodontal Disease

Activity

Masahiro KITAMURA

Department of Periodontology and Endodontology, Osaka University

Faculty of Dentistry

(Director: Prof. Hiroshi OKADA)

This investigation was designed to search diagnostic methods for
measurement of periodontal disease activity. Subgingival plaque and
gingival crevicular fluid (GCF) were taken from active and inactive
lesions in 10 subjects with untreated adult periodontitis, and also from 7
subjects whose periodontitis were maintained after periodontal treatment.
Active diseased sites were defined as the pockets showing more than Zmm
loss of connective attachment during a 42-day monitoring period without
any periodontal treatment and recall period, respectively. Inactive
diseased sites had comparable pocket depth to the active sites, but
connective attachment level did not change during the each monitoring
period. Subgingival plaque bacteria, and prostaglandin Ez (PGEz2),
interleukin-1 (IL-1), collagenase activity and lipopolysaccharide (LPS)
in GCF were compared in active sites with those in inactive sites.

In untreated periodontitis patients, PGEz in GCF and absolute counts of
subgingival plaque bacteria were significantly higher in active sites.
IL-1a, IL-18, active collagenase in GCF and the proportion of motile
rods were elevated more often in active sites. In maintained periodontitis
patients, absolute counts of bacteria were significantly higher in active
sites, and PGE2 in GCF was elevated more often in active sites.

A linear discriminant analysis of the data was shown to be useful for
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detecting active sites in untreated periodontitis, because each test could
not detect them by itself. The combination of PGEz, IL-lc, IL-18, LPS
and collagenase, was most useful to detect the active sites, and their
sensitivity and specificity for detecting the active lesions were 62% and
100%, respectively.

This linear discriminant analysis was applied to adult periodontitis.
Periodontal diseased sites of which the discriminant score (Z) were >0
responded less well to initial therapy than those of which Z were <O.

The results suggest that the diagnostic methods for periodontal disease
activity shown in this investigation might be useful to measurement of

periodontal disease activity.

Key words: Periodontal disease activity, Subgingival plaque, Gingival

crevicular fluid, Diagnostic method, Linear discriminant analysis
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Xe t BER 255 > —¥iEH: (10°° unit/ul)
X7 (LPSEE (ng/ul)
ai~ar7: R
ar s 1.759 X 1072
az: -9.120 X 10°3
as: 5.103 X 107!

as. 2.901
as + —2.898
as > 2.892

ar: 2.662 X 1072
c: ER (-8.810 X 107?!)
ZRLTV3S,



1l RGFORRRE R HY 3 BRI & AIESMORBANIHFIT X 3N

@murbfﬁﬁﬂﬂ%&k&D*bfﬁﬁ%&k%iﬁ&ﬁﬂm%ﬁ(Z)%
ALl COZMREDHE (G
&Oﬁﬁ%ﬁ&ﬂﬁéﬂfgaéﬁ%?6o

K12 A4 vF+v 2ROBFRRER BT 3EBEERAL &KL ORER
BERBHOEHELR L, kxR EHAcH U CHFEERBO T &%
ﬁ‘b‘(\‘é (tﬁﬁ\ P<0.01) °
K13 A4 vFFvAROoBERER BT 3BT &KL o H S EM S
BRER X5 HE
WHET S 7— 7 HIE 2 EBFHEBSI & YSpirochetes (@) | Motile rods

(O) . Coccoid cells (A) BXUOthers (A) DARBEIAEL, BRXOELEL
K (%) 2EBEPLEMIEPAOMTHEL fo, HBRERBBOVHMERLTVS,

14 A4 vFFv2APORRRER B 5 EBIEL & A 1L 5L OGCFrh D PGE BEE
B R BHOEREZRL T3,

B115 %éVifvx@@ﬁﬁﬁ%kk&b%ﬂﬂ&&%iﬂ&@%ﬁmnbuz
R R BHOEIEZRL TV S,

K16 %;V%%vx¢®ﬁ%ﬁ§mﬁﬁ6%@%&&%&%&0&%#@&&ﬁ

BRREBROEHERRLTY 5,



K17 A4 vFFvxhoBEERER ST 3 EEEIA KB OGCFh O
a3 F—PiER

GCFROEHR a5 5 > —¥iEN (@)  Basyr—¥ER (O) BLURBAER
a3y F—¥iENE (A) RSB LKL OMTHE L, BMEREHOEY
BEE2RLTWVS,

E18 A4 vFF+vAHOWAEARER BT 3 EEIAL & KIEEAL OGCFh OLPSIEE

HHERBEOEYHEZERL TS,

K19 HENKBIZHNLROHNER (Z) LOHAERDR L OB

Zi3\ BRI ORIEEOBWRAREI B B IFBEERAL & LA 2 A3 310
FURBBHNERE, HEIONZEHOREMEZRAL TR HANEBHTDH 3.
"HRNOBBEM 2L Z>0BIVZ<002HRHSEL., MR BVTH
HMBBR IAEFKEROKEEOEVREIVSEL:, FERBWPIZ (N )\ 5
BEXRSELLBM (B ) BIUBEP ( O ) o (%) 2R,

X20 WEMBI30LROHZEL (Z) LOMERRORER L OB

Zi3 BIE 1 oREROBRERE R B 3 IEHIAL & ML 2 H RS 5 R10i
AU HAIERE., HRIONZEOMEEZRALTROLHANERTD %,
Tk HEDDO A v FF v AR OEERER BT 3 BB & KL AL 25 b 3
KX HMNUREROME (6.7 X 10°) TH 5, HEMOBRMBAZHLEICZ
SO0BIVZ<OD2HEAEL, MHCSVWTHERRORERMN, TU LD
EERTEA () BLCTUTOMEERIEG ([0) OBMAE (%) Z2RL
7:0
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LE2IABOAA VY FF VR a— &KL, BIEIOY 32— VBRI~ 2mPl o
T 9 F AV o Z(ALOSS) BRIE S N7cifE. RBHRIN (S) 24F- 7,
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Z=a1Xi1+azXzt+a3zXs+ asXs
+asXs+asXst+arzXr+c

R0 RIEROBBRE B 3 IEEIEBAL & bk 5067 O B

X1~X1DTHHOWBME S & it 1o B H IR U, Rhi;rL
BEXFRIBAR
Z :HER
X1 PGE:IBEE  (pg/ul)
Xe D IL-1c BB (pg/ul)
Xa P IL-1832 (pg/u2l)
Xa ! EURI 55 F—-¥iEM (1073 unit/ul)
Xs i as¥r—¥Eu (1072 unit/ 1)
Xe : BERI 55 F—¥iEd: (1072 wnit/ul)
X7 ! LPSIRE (ng/ul)
ai~ar: ¥
a1+ 1.759 X 10-2
a2. -9.120 X 10°3
as: 5.103 X 107!

as: 2,901
as : -2,898
as: 2.892

ar: 2.862 X 102
c: JEM (-8.810 X 10°1)
ZRLTW3,
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Bl RIGEEORFREL &1 5 IEEEBAL & (k1L 3562 OATLFI 7 & 5 47

_ BIIOR/R U 2B HI MBI I & U sk 1 BB ERAL & kL SR O HIFIEA (Z) %
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FVBEHWE B E N L 2EK%T 35,
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K18 WIRMK B2 MEROFNER (Z) LHIEEHR L OBR

23\ WK I ORIGHEOBRREI B 5 EIHIBLL &AL 2HF3 510k
R ULREHMNERE . HRNONZIRONUEEERAL TRDLHMNEBRTH 5,
MEMOBERBA LML ZS>0BIVZ<O0DO2HRABL, MHIRIWVWTY
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1] M ] v L]

40 60 80 100

L (%)

K20 BRI BT2PLROHNEL (Z) LPHIEREORER L OBIK

Zi3\ R I OKRIBHROBARE IS BV 2 IETEPAL & KL EBAL 2 ¥ A3 3 K101
R U H AR, ENODLROREMEER/RAL TR HMNEBETH 3,
TR HRLDD A4 V75V AROEEREI BT B IEEEAL &KL 2B %D
RESHML - REROM (6.7 X 10°) TH 3, IENOBERBALEHBLECZ
SO0BIVZ<002BERAFL, BRIV THHBEEORERY, T ED

HE2RIBZ (M) BLIETUTOMERTHA ([0 ) OBAEK (%) 2RL
oo



#1. REBEOBARERBIBRY v PEX(PD) LFEHHMLOHE
& DR

PD®* #HBEMNHK EEHBRLE SEHBEMOHBERE (%)

1 203 0 0
2 308 0 0
3 405 0 0
4 280 1 0. 4
5 140 4 2. 9
6 146 4 2. 7
7 48 2 4. 2
8 16 1 6. 8
9 11 1 9.1
10 1 0 0
11 1 0 0
ait 15389 13 0. 8

a:¥PEORYy v PEE (mm)



R2. RBFOWHARER B 3 HBIWOL &K ILIBALOBEKET R

EHWAL(n=13) PRI E4L (n=13)
GI 1. 8 £ 0. 4° 1. 8 £ 0. 4
PD 6. 7 £ 1. 8 6. 5 1. 1
BP 1. 0 O 1.0 O
Pl1 1. 3 £ 0. 6 1. 0 £ 0. 4




#3., RBEOERRECBY LB EHNEORE R LB R
TEBIEBAL (n=13) HwIEEAL (n=13)

Av 1.15 £ 0.39°  77° (10°/13%) 0.59 * 0.21® 62> (8°/13°)
Aa 0.10 £ 0.06 23 (8/13) 0.16 = 0.10 23 (8/13)
Ec 0.02 + 0.02 8 (1/13) 0.06 = 0.06 8 (1/13)
Fn 0.70 * 0.21 69 (9/13) 0.43 = 0.16 46 (8/13)
Bg 3.32 + 0.57 92 (12/13) 3.38 + 0.77 92 (12/13)
Bi 0.8 % 0.24 69 (9/13) 1.03 + 0.31 69 (9/13)
a R, iy EREXEG)
b . BRHIBAIE (%)
c . MHIBAE
d : £EBEALI
e : £HIEEA I



RA. REROBRREI BY BEBHAL &K ILBLO
SERER X 5H

RE (Sensitivity)

o

NONNNNNNNNNNNNNNNANN

[+

N N N N/ N N N N N N N N N N N N N N

PGE:

IL-1ca

IL-18
EHERNaS Y F—F
Basyr—+¥
BERMasYI)r—¥
LPS

REB
Spirochetes

Motile rods
Coccoid cells
Others

Av

Aa

Ec

Fn

Bg

Bi

il A\ v
oooooomme

Ll \V)
o w

W QY

ooooooooooolo_lmoo
AN AN A A A A~ A A A

bt bt ek = DO DO DND = DO O == = D)W
e e e e e e N s e
WDWWWWWWWWWWWwWWwLWwwWwwwow

a BB BVCRFERE (Specificity) H100% 2R3
SOCKHZRELLBOEE (%)

b BB EVFEBHIWAE HE I NI

c . EEBHIWPMAE



RE. AAVFFVAROWRRER B 5 iEHWALE

k1L BB AL O B BRI B
EEAL(=11) HRIEER AL (n=11)
G I 1. 0 £ 0., 2¢° 1. 1 £ 0. 2
PD 5. 9 £ 0. 4 5. 9 £ 0. 4
BP 0. 8 £ 0.1 0. 7 £ 0. 1
P11l 0. 6 0. 2 0. 8+ 0. 2




£6. AAVFFVATOBARERSY 3B EHEORE K -l Wi

EBIAL (n=11) HIEEAL (n=11)

Av 1.36 £ 0.430 73> (8°/11%) 1.63 £+ 0.54 55° (6°/11°)
Aa 0.02 = 0.02 9 (1/11) 0.08 £ 0.06 18 (/1D
Ec 0 0 (0/11) 0.04 £ 0.04 g /1D
Fn 0.38 £ 0.30 18 /1D 0.18 * 0.12 18 (2/11)
Bg 1.63 * 0.82 46 (5/11) .69 + 0.30 36 (4/11)
Bi 0.69 £ 0.22 64 (7/1D 0.52 = 0.24 36 (4/1D)
a ! RHE, VLM FEEFEZRD

b : RHEAEGR)

c : BRHHEAR

d : £WEBHWLY

e ! EMIL A



RT7. A4V 7TV APOERARER T 3 IEH WAL & KL LD

BERAKC & B4
JRE (Sensitivity)
PGE: 64 (7°/11°)
IL-1¢ 27 (8 /11)
IL-18 18 (2 /711)
HEHRas Y F—+¢ 46 (6 /11)
Rasyryr—= 18 (2 /11)
BhRasyYFr—¥ 18 (2 /11)
LPS 18 (2 /11)
RER 82 (9 /11)
Spirochetes 46 (5 /711)
Motile rods 46 (5 /11)
Coccoid cells 64 (7 /711 )
Others 18 (2 /11)

a:BMBITBVTHRE (Specificity) h82% %2 R9
FORBBEZREL-EBOBKE (%)

b EMRBR EVEBIA L HE I h IR

c : ETEEIPLIY



R8. KRBEBIUVAA VT Iy 2AHOWARER B 5 BB O LK

RiIGH AAVFFVRH
PGE: (pg/ul) 76.2 * 19.52 11.6 * 4.1°"°
IL-1a (pg/ul) 117.1 £ 25.4 34.7 £ 6.6
IL-18 (pg/ul) 3.26 £ 0.86 0.69 £ 0.20°
w255 F—+¥ (unit/ul) 0.12 £ 0.02 0.08 £ 0.03
Basxyrr—+ (unit/ux1) 0.22 £ 0.02 0.16 £ 0.03
BEMaSH¥F—+¥ (unit/ul) 0.10 £ 0.02 0.08 * 0.02
LPS (ng/ul) 1.69 £ 0.97 0.66 £ 0.53
REH (X10'9) 4,16 x* 1.07 1.18 £ 0.23°
Spirochetes (%) 21.5 £ 3.4 16.0 £ 3.7
Motile rods (%) 7.6 £ 1.4 2.3 + 0.8
Coccoid cells (%) 44.2 £ 2.3 60.5 £ 4.8°°
Others (%) 26.7 £ 2.7 21.2 £ 2.3
Av (%) 1.15 * 0.39 1.36 £ 0.43
Aa (%) 0.10 X 0.06 0.02 £ 0.02
Ec (%) 0.02 = 0.02 0
Fn (%) 0.70 = 0.21 0. + 0.30
Bg (%) 3.32 * 0.57 1.63 = 0.82
Bi (%) 0.85 x 0.24 0.69 £ 0.22

a : WHELEREHE
X, xx ! RIGBOBRAMER BT 5 EHHULCHLTHEED Y
(x : P<0.05, *x:P<0.01, tHRSE)



RY. PRIRBI 3 DBROHANERQ) L OMERDR L O MK

P R R
st BERE, o5 mawsmad e

Z >0 4° 10 0 14
Z <0 2 11 7 20

Z :EIORARLVAEHE I OREBHOBRARE BT 2 BEEPAL & ki 2BAr
ZHHT 3B H A EBCHENOALEOREBEERAL TRD -
38R

P PIIAEEIC K VGI, BPy PDD 2oL EMHE L EH o o HBAL

L FIIABT X DGI, BP, PDOLTHAHE L o s

ca\ bOoEBLLIRIBEI VI
L A

?)J#B%z«. Z>008MIZZ <0 OB T, MR & BEEKRERD

WERRDONIVIFENRS L - It (X2RE. P<0.05) ,

a0 Ut e



#10. HIEDNBVT, PYBRCHNERODONZI>0TH » L e
Z<O0THo WAL ORBEI BY 5 EEKHTR

HHES (Z)

B R

NI A= — Z> 0(n=14) Z <0 (n=20)
G I 1. 6 £ 0. 7° 1. 8 £ 0. 5
BP 0. 7 0.5 0. 9 £ 0. 3
PD 6. 6 £ 1. 3 6. 3 £ 1. 38
P1lI 1.1 £ 0.7 1. 3 £ 0. 7

Z:BIORARUEHR I OREHOEEAMNE I BT 5 HBY AL &
A 1k 3B A2 2 ) 313 % A5TE ¥ 3 B e B FE 1 O %) 32 B o I KE 1E 2
RALTKRD 7B R

a @ Wl L EREE



R1l. PRI HT 3 ALROFIABR(D) LRI REORER

& DR
BEE>T BHEE<T CEl
Z>0 5° 9 14
Z<0 1 19 20

Z : BORRUAER [ ORGEOBRRE R B 3 BBEAL & ik 206
2HHT 3 B ABRCHED OB BROREEERAL TRD

YA
T:HELID A1 V7TV 2P OBRRE O BEEIAL & kL 2Bhr %

BOYWRE HF L REAROMEB.7X10°)

a : LM
PLRITZ> 0 0FWALIXZ < 0 OBWALITLLRT, BEIBHRI 2 OREHA

TUEOEERTHENSH o o (X2HE, P<0.05) ,



