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Risk Factors for Progressive Periodontitis and
Treatment of Periodontitis through Local Drug Delivery

Larry F. WolffV

Y Division of Preventive Sciences, Department of Peviodontology,
School of Dentistry, University of Minnesota, USA
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Campyrobacter rectus, spirochetes i ol Treponema
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*Bacteria **Environmental markers ***Host markers

Porphyromonas gingivalis Smoking Age

Prevotella intermedia Poor oral hygiene Race

Actnobactllus uctinomycetemcomiians initial probing depth and attachment loss Number of teeth

Fusobacterium nucleatum Plaque retaining factors Diabetes

Eikenella corrodens Educational attainment Gingivai crevicular fluid substances
Campylobacter recius Professional dental visits Prostaglandin E

Bucreroides forsythus Subgingival temperature Beta glucuronidase

Other resident hacteria

Lactate Jehydrogenase
Neutral protease
PMN function

- Fig. 1. Bacterial risk assessment model for progressing periodontitis.
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Fig. 2. Mean probing depth (mm) at molar sites based on negative, low, or high
positive levels of each of 5 periodontopathic bacteria, n=886 subjects. A
significantly greater mean probing depth was observed with a progressively greater

bacterial load, P<0.001.

LOIEZR L T BFREELBH B,

A & AEE
a) B AMHEE®R (Adult Periodontitis)

RO & LT3R TR, DEAOHE DI
EERERT 22, FRINEEIHLICI DELATH
5o HFAPEK, EROBEBCEFTIIEV2, —HIISEE
THEERR~BTT 5. BEME & LT, Porphyr-
omonas gingivalis, Bactevoides forsythus, Actinobacillus
actinomycetemcomitans WET b b, Porphyromonas

l -

gingivalis 75, TREMRRAK CBEEND B &7 BRI
a2 L Tk~ %, 1, Porphyromonas gingivalis DF
e LR AV R S TR B ERAL TR\ A8, B SAL TR,
2, Porphyromonas gingivalis DERFECRII L - AL T
TEERINCHELTFE D BB, BRLTWHIAL TR
Porbhyromonas gingivalis 25, KR E LTEERE L TW\h, |
3, BEKBEZ TR TIL Porphyromonas gingivalis 1T
X3 AMBEHEMD LF LR ORI DB, 4, Porphyr
omonas gingivalis D EALV VY ARFELELCTa 5 55—

¥, NER, FPREEZEET S 5 v 7 S@ERD
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B, in vitro CCOBEXEERABCBATS I LHEE
AEIN T 5,

BEEOCMEDCERYETHRAMEEKESZD 3EH
rhtAE=R—Mhb, VRAZHERFEZA v R CHRE
5 EEGIEL D, BEE6.T7, Porphyromonas gingivalis 3.
8, EHFRIEE3.6, 3 Eu_t@ﬂ%ﬁm@ﬁﬁﬁ?%b&z
Yirhe EIHEOBERK % % D L Porphyromonas
gingivalis, Bacteroides forsythus V%, W RKEE D HE
B~ BRYE NS L, Porphyromonas gingivalis,

Table 1. Odds Ratios for Association of Probing Depth
and Level of Periodontopathogen

>bmm vs. =bmm Probing Depth

High Positive vs.

Positive vs. Negative/Low

Bacteria Negative Sites Positive Sites

P. gingivalis - 3.6% 3.9f

A. actinomycetem.- 2.5 3.0f
comaans

P. intermedia 2.1% 4.0§

E. corrodens 2.3t 2.7F

F. nucleatum 1.4 2.8%

*If no association exists between the two factors (specific
bacteria and probing depth) examined then the odds ratio
is 1. Odds ratios which are significantly different from 1
are marked by I for P<0.05; 1 P<0.01; § P<0.001 accord-
ing to the Mantel-Haenzel test. An odds ratio of approxi-
mately 2 suggests the likelihood of an association while an
odds ratio of 3 and 4 indicates a strong and very strong
association, respectively. Negative indicated <10% bacte-
ria, low positive indicated = 10®* = 10° bacteria, and high
positive indicated > 10° bacteria at a site.
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Actinobacilius actinomycetemcomitans VY, WEX &% E
THERNDTADRELNREL -,

b) A4 E R (Refractory Periodontitis)
BEORBABREY L TCVWAL A6, HEEBE
BOETZEDBENTERVWVRETH S, ZDRE
DEEDINGBIIREEZETHHZ Enbh, BE L HEER
DB L OBRMRER INTWB, =aF Vv E FOEE
WOER & L CmENHEN:, RO (EaE, &
SEE) BT, 77 -7 hoBERERTLEMAYET IR, K
SEEDORERRET 5 &, BIGBBRIELER, T
Nbd, BM4xDT — % Th, BWEECHREERREAKOER

i

DOEFPEROBERE (BBREE, WER) NMETLTED, X
B & BPGB, Porphyromonas gingivalis, Prevotella
imtermedia D HD A LENEFERE W ENRI N

(Fig. 3). BEBHRBAROFEEY L D5 L, BHEME
& LTlX, Porbhyromonas gingivalis, Bacteroides for-
sythus, Campyrobacter . vectus OIE0Z, BERMAE O
Pseudomonas species BT HZ L BB, TEEBE
DIETELTHREZ v 7Y v [gGREADET, HFHERD
Fcve72-B0ET, BREETFLLTAERERN
B, BERHTOND,

¢) EEMEEEX (Juvenile Periodontitis)

BERL LT OVETIRREL, A& E—KHA
@K@%Lkﬁﬁﬁﬁﬁﬂﬁ%@fﬁéoﬁﬁﬂ%ﬁi
D 3—4E% <, RERCSHT 5, HHEROEER,
BRI AErx D5, BEME IR 7 2BHEDC YD
Actinobacillus actinomycetemcomitans @ ¥ H K 75 5
\ o Actinobacilius actinomycetemcomitans s, HEME
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Fig. 3. PMN function (adhesion/ingestion) and bacterial pathogens in patients with
refractory periodontitis who were smokers. In patients with refractory periodontitis, 28
of 31 smoked.* =statistically significant difference between refractory periodontitis
patients and periodontally healthy patients, P<0.05. **BPGB=black-pigmented

Gram-negative bacteria.
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Table 2. Polymorpho-nuclear cells (PMN) Chemotaxis in
Family with Localized Juvenile Periodontitis (LJP).

PMN Chemotaxis in Family
with LJP
PMN chemotaxis %

Relationship  Age LJP change from control

Ave + SE

Father 48 edentulous —62+109%
Mother 45 no +9+ 1%
Boy 18 yes —51+ 8%
Girl 17 yes —72-+129%
(zirl 15 ves —68-+119%
Boy 10 no -1+ 7%

R EBIEND B ETHRWERZ AT R%, 1,
Actinobacillus actinomycetemcomitans DL 38
REBEMAL CTIXE WS, BREIPALTEEL, 2,
Actinobacillus actinomycetemcomitans ODBEFEIWZHII L
SERLCRERKHICEE LR D5 h, BHEL T3
AL TUY Actinobacillus actinomycetemcomitans 75, #<
r L"Cﬂ%% LTw5b, 3, %éﬁ"f WRABEZ ST
13 Actinobacillus actinomycetemcomitans V=¥-3 % MiE

o EH BB b, 4, Actinobacilius  actino-

mycetemcomitans DENV VAR FELTCTY 2 —= b
Fov, asyFr—X WERENLDD, muiro TZOH
T EFEMRCBAT A ERER IR T3, 5,

Actinobacillus actinomycetemcomitans % & HEh ¥ i B
e i %%%%ﬁ%?éoﬁ%ﬁﬁﬁﬁ%%%%
CHIE L TW BT, FhRROEER YR~ E2RT
(Table 2), ﬁ%ﬁbit@ﬁf‘ﬁ"@'k HEHTH, BB L ZADIR
IRBEEFERBXZRR/ L TS0, ®BHiL, R
B TCERAGMEEROETEZR L T35, RHEIT,

FRIEEBELERIER L T, T TCREERENTI% D
ETLTEY, FRoBRFEIEERIND, FPEROBERE
e R"TeHEETETHEEL BRALDOV Z7H
FThbH, cHbOEBICIL, ERIR, Papillon-Lefevre
FEMEEE, Down fEERE, Chédiak-Higashi fFE(&HE, EH
RN, R EPREIERD L, TD5D
B IL, FREkiiee GERERE, EHREE) DET O
iz, BIMERE I X ARRFESFMRO = 7 — 7 VEROKET,
ZREYE, BIBEREESRTT,

d) BIEZERAMNE R (Prepubertal Periodontitis)
FLERBHHRFCREREZH - TRRTHD, BREHE
TBDTHTH B, BB, HFHEROBEXMIDD, £
HRNCBGRGECH D, BT & RKA» B 5, BEBEM
E T Actinobacillus actinomycetemcomitans, Prevotella
intermedia, Porphyromonas gingivalis TwH b
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Table 3. Comparison of Tooth Loss Between Baseline
and the Follow-Up Visit* for Subjects With and Without
A. actinomycetemcomitans (Aa) at Baseline

VA N

Subjects With Aa Subjects W1thout Aa
at Baseline (N=16) at Baseline (N=16)

Teeth Teeth  Teeth Teeth
Without Aa With Aa Without Aa With Aa
Teeth at baseline 12 20 32 0
Teeth at the 11 15 32 0
follow-up visit
(mean of 46
months)
Tooth loss at 1t 5f 0 0

follow-up visit

*The mean follow-up examination was 46 months with a
range of 20 to 56 months after the initial examination.

T A tooth was lost in a subject where the other tooth site
had detectable A. actinomycetemcomitans. The maxillary
1st molars in 3 subjects accounted for the 6 teeth extract-
ed.

e) BMHRIEMEESMHEIAR « lA% (Acute Necrotiz-
ing Ulcerative Gingivitis/ Periodontitis)
GERFEIEL, WREIFABERRALR AV FTREYRBET-X
S5 MR E T3, BIE, BInRE, KE, RE,
) vARROEERES, VAZEFELT, DEEREN
RELRERTFOb & T, BEME L L T Prevotella
intermedia, spirochetes BB BB, BEMTIRAT
rAVOERBROND, BEDA M VAIFREDS
EbhubitTuv b,

f)&ﬁ&@ﬁﬁ@ﬁﬁ

Pregnancy)

AEERIARLEBRERTFOS T, HEAY XZH
F & L T Prevotella intermedia, TEER/IV AZHWF&EL
CThrEV (R bevzv/FTedzATe V) OEE
SWn BB, FTRBRAEGERAERIES - TEE
N7 FICIEE LT, K ARBEHBEONEOETERNBNFEHL
ThEWE &, D, BREREBD ) A ZHRE\WIE
hb, WRED Y R ZRFTH 5,

(Glngwltls/ Periodontitis in

=3 ol Ml b

ERAOETEZTFRITCELZ 2, EDV A ZKRFT
hbhH, CORFEEASIZIE, BRI TTFRME D -
RIPDNBETHD, iz, MEEN) 27 HFOEXRIC
13, ERARIETARBRO TS — 272 BT HLERD

L, & oy v I tffEirdiblsERll iR
D LT 5, F4 1ZBAE, 938 AD6905RAL % 5 FEfFICH
e E=R — LT T\bB, ZORTR—RF7 1 VKL
Actinobacillus actinomycetemcomitans 83 516 AD
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BT, ZOMEIREERC208ED 5 BH15E T HEIEE
BirbBEHEN, 5 bSWITEREIEZE -7z (Table3), &
h X b, Actinobacillus actinomycetemcomitans V38 &
KOETETATAHEFENY A7 E”F, FREFELE
25155, LHrLZhLoMEE LIELIEERED
BETCERL, BRNEREZE GIEHEI WD T L5
Bh, ThbOMEAEROEREYED 510, BE
flY &2 7 BFFARER, BEK, Vv BRoEEET), &
EAY A7 BT (RE, TEfTEBER~DEKE, &
BhoBEER 2E5R LLEERTNCEREYR IS
WERDD. 1K, BEBE4«D I A7BFHIHHEHETES
Y, ThEENETHOHENTTHERIELINS T
H5 9

1. BATZEEYIECREAIC & D,

ﬁmll:h@

,IH-

i U & (<

WERBIIHEC X 52 BIRRHETH 5. FLEWED
55D, WRABREOMBEINGEL L UL fThhT
Xich, WHEE, EEOEFIEHE, it ioFE R
FORIEABREE L T\ b, £ 2 TEe&HHFELRD 5,
ARy vy P ANDRTEYEEBEENER ST W

5, ARETE, ZoEEOF S, RER X OCEEYHEN
T+ 5,
BT BC X EDF =

FFTEYEOEEE L, £FF5FHEIEXTUTOR A

Nhb, 1. BImBENE, 2. BEBWMEIFER %5 EE L,
EHHEESY T 25 EDE, 4. THEEHREORS
B ieu, 5. EBEYRITCHECE 5, 6.5 lE
HEEDHI EBTE A,

BRI LD EYENIREHE

TR RCEEE O RF O R H BRIk E L 50T,
0 B EBECKHRELTWS =20 »n b %5 (Fig.
Do THETIHAR SN CRAMENESFERLU TS

Table 4. Actisite Fiber Clinical Trial.

Actisite Fiber Clinical Trial

Probing Depth Bleeding on
Reduction (mm) Probing (%)
Time SC/RP+ SC/RP+
(months) SC/RP Fiber SC/RP Fiber
0 0.00 0.00 90 87
1 0.82 1.20* 48 30**
2 0.92 1.27% 48 34
3 1.05 1.72%* 51 38*

Statistically significant difference between SC/RP+ Fiber
and SC/RP alone, *; P<0.05, **; P<0.01.
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Fig. 4. The pharmacokinetics of local drug delivery sys-
tem.
Table 5. The comparison of Systemic Application with

Local Drug Derivery.

Comparison-Tetracycline
Local
« 12.5mg/fiber

Systemic
« 250mg/tablet
« Four times/day
- Ten days
» Total: 10, 000mg
« Concentration
4-8ug/mli

« Ten days

« Total: 12.5mg

- Concentration
>1500ug/ml

5, Actisite (Tetracycline), Minocin (Minocycline),

- Dentomycin (Minocycline), Periocline (Minocycline),

Elyzol (Metronidazole), Atrigel (Doxycycline), Perio
~-Chip (Chlorhexidine), = @ 5 % Actisite 751345 0 ik
B 27 &0, fMXEEREETH 5,

B RTEYBCEEENTESR

a) Actisite (Tetracycline)
KERmERELBFDA) 0EEZEI L, ME—KERN

TR IIEYTH5H, BER0SMm, EI91 v

F, 124 va‘—@é‘F%UBZﬁia'—/v - Ko LT T — 1~ D Hh

I

At
L
N

hTL% %%“ﬁﬁﬁﬁf774ﬂ"%ﬁ%+#/b
EXAHLAS THERERCABL ES T THEET
5. 10BH, #7 v b ACEET % & rERE 1500
pg/ml &b, Ar—yv 7, v—tFv—=vrirHt
LT Actisite 5 &, EEIREIICERTHH Z & A3
B & 7 o7z (Table 4), #®INEEE L Cl. BRMERAY
R, 2. FERREDLLWED A1 VT VYR, 3R
BEBRICERGIEREAL, 4.7 - v /7RO M
(BOP) »3F T WaBbmm Ll EoEyr v b, 5. 8ERHE
B2 b AT L % AR 2T T WEFAR BT B
Nb, T 5947 vOLEREEL BITEYISEE
Hd e 5 & Table 50 X 5 Icit b,
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Table 6. Cross-Sectional Comparisons of Mean Cultivable Flora Proportions* Between Treatment Groups at
Baseline and Months 1, 3, and 6

Sl e e O

Cultivable Flora Minocygline (g/o’) Piracebe (%)
Baseline Month 1 Month 3 Month 6
Total Streptococcus spp. 21.6 / 20.5 26.5 / 16.1 17.5 / 18.1 30.5 / 23.1
(17.4>/(19.4) (25.2)/C10.7) (10.1)/(21.8) (17.7)/(19.2)
Actinobactlius 0.05 / 0.09 0/0 0.01 / 0.14 0.12 / 0.67
actinomycetemcomitans (0.19)/(0.26) 0)/00) (0.003)/(0.33) (0.39)/(1.5D
Eikenella corrodens 1.3/ 1.2 0.1/ 0.97 0.5/ 0.7 3.9 /1.3
3.2)/(.4) 0.2)/Q.7 (0.8)/00.8) (5.9)/1.3)
Total dark-pigmented 4.0 / 2.7 0.28 / 4.1% 0.37 / 1.9t 0.15 / 0.79
Bacteroides spp. (8.2)/(6.6) (0.51)/(8.2) 0.77)/(3.9) (0.35)/(2.68)
Prevotella intermedia 3.3/ 2.4 0.28 / 4.1% 0.35 / 1.9f 0.15 / 0.75
(8.1)/(6.6) (0.50>/(8.2) (0.78)/(3.9) (0.35)/(2.69)
Porphyromonas gingivalis 0.18 / 0.54 0/ 0.01 0/ 0.14 0/0
(0.6)/(1.8) (0)/00.004) (0)/0.60) (0)/C0)
Fusobactevium wnucleatum 6.6 /9.7 3.8/ 6.5 8.3/ 8.7 6.9/ 4.6
(4.3)/(7.8) (4.3)/(5.3) (8.2)/(8.0) (5.6)/(4.3)
Capnocyiophaga spp. 1.5/ 0.22 0.20 / 0.16 0.39 / 0.43 0/1.5
(3.1)/00.621) (0.42)/(0.35) (0.60)/(0.68) 0)/@2.8)
n (subjects/[sites]/ 12[21]/17[30] 10[171/15(28] 12[21]/17[30] 8[14]/15[27]
subjects/ [sites]t

*Proportions based on total anaerobic count from supplemented blood agar plates X 100. The SD is re-
presented in parentheses below the mean proportional value.

Statistically significant differences (Wilcoxon’s U-test) indicated by T P<(.05.

I Subjects/sites in the minocycline/placebo groups for which data were available at the time indicated.

b) Minocin (Minocycline) . 2.0 ~ —— CHX + SRP

BB /A7 ) YREGRIIEAR) < —TH T L —A— SRP alone
LAY E R T LD TH D, dmg #—HL & —_
LT vOIRFEINT WA, in vitro T, 1 EEE5H E 27 ,
17-2188, 10 ug/ml OBFHRE S A7 v + N THERFT g’
& Too —, BRFE & UC7mm D Lo G-EAA 7 v = -
PERLTR—RF A VBV - TV —=v I L §
%, 1EEEAETEBRERELL, 3, 6288 ¢
DIEER X VBERIEROLEH Y HRE L, 8, FH £ 05-
BEX 6 2 A 3o 7o b spirochtes ¥ X OF Prevotella o
intermedia V.3 & I B dark-pigmented anaerobic E
bacteria DR A HEI L (Table6), FEIZ T m — v o 001
FEREOBL, FEFVSIVDERIELRI

-0.5

¢) Elyzol (Metronidazole) 1 3 5

25% A bR =XV —VBEDSNVTHD, 24K THE Visit Month
BA Y » b RREARL0 ug/ml ~NBDT 2o Fig. 5. Probing depth and clinical attachment level at 1, 3,

and 6 months for all pockets. *Statistically significant

d) Atrigel (Doxyeycline) difference between the two treatments (P=0.05).

10%IER N 54 27 ) VERED XV TH D, BEKRH
gel LCsmm L EOWmBERY v FRETH1204, 2112 O BBRTw -V ISREORBLD, fEVALOER
MR L TCR—AF A VRE 4P HCEAEIMG PR LI, |
EE2RELL, 2, 4, 6, 9AROEKREFHEZ L7,
R, FERIHERE, SRR LB LTI AR

=13
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e) Perio-Chip (Chlorhexidine)

95mg 7 v A ~F v v( CHX)E A& ORINESF » 7
“hb, THEOHEER 7 v + HEE3X100ppm 8 %
B BEERIGEE L7 v — v ZRRICH %A 5 5-8mm
DEEAY v P ZHT 52364, BT L TX— A
sAVECL— T rv—=vI7ESRP)% L7, HHE
Bl L TR—ATAVELINARLZ rA~Fv DY
¥5L 1, 3, 62AROEKRIHER L, BRI,
yanr~Fro VAR, - v —=vI7EBED
SBEELHBELTS, 6ABRABRL -V /g
X0, [FEVILVOEBHE LI (Fig. 5),

bEbht)Ic

BT ERE OFAER & L CoFEIRg i~
FBDTHAN, IJRrRAL~FoVOL I RFERYC
DHAETHWTS, AR, v t HOEFZFIZNE, BE
DR, ERHEOWTIO R WTH, BF 7,
&0, AR LOWEE, BERE T OWREO& GBI
T TCWBI ENENETRoT. XD, BRTEY
FLSEELL, (ESROBHMMIEBEREOTHEIEEL L TER

T

—1E 29

THDHZ ENRPELET 5T,

CDT, AEEBEDOBMITEL, AFELF B O
SHEEZTIVWELICHERESFEHEHMRTFERELL
MEYEHELLTET,
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