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Distribution of Oral Treponemes in Subgingival Plaque Samples from
Patients with Periodontal Diseases and Immunobiological
Properties of Treponemal Glycoconjugate
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Spirochetes are wellknown as causative agents of various chronic infectious diseases. In the present
study, we developed a highly sensitive and specific method for detecting and quantifying the cultivable
oral treponemes, such as Treponema denticola, Treponema vincentii and Treponema medium in subgin-
gival plaque samples from patients with periodontal diseases, using PCR assays with specific primers for
each 16S rRNA sequence. The frequencies of occurrence for the three oral treponemes in the subgingival
plaque samples were 68.0%, 36.0%, and 48.0%, respectively. In addition, the numbers of T. medium and T.
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denticola cells detected in the plaque samples were greater in samples taken from deep periodontal pock-
ets. These findings suggest that various oral treponemes are associated with the formation of periodontal
disease stages. Next, we separated a glycoconjugate preparation from T. medium ATCC 7002937 (Tm—
Gp). and then determined its chemical structure and immunobiological activities. Tm—Gp was found to
consist of a glycoconjugate (Tm-GC) and a polysaccharide (Tm-PS), and Tm—-GC was the structure that
Tm—PS combined with a phosphatidylglycerol (PG). The chemical structure of Tm—PS was shown to be
a tetrasaccharide backbone with two amino acids : [—4) B—p—Glc pNAc3NAcA (I—4) B—p-ManpNAc3
NAOrn (1—+3) B—p—GlcpNAc (1 —3) a—p—Fucp4NAsp (1— } where GIcNAc3NAcA is 2, 3—diacetamido
—2, 3—dideoxyglucuronic acid, ManNAc3NAOrn is N* (2-acetamido—3—amino—-2 3—dideoxymannuronyl)
ornithine, and Fuc4NAsp is 4—(a—aspartyl) amino—4, 6-dideoxygalactose. Tm —Gp diminished the activa-
tion of the human monocytic cell line Mono Mac 6 induced by lipopolysaccharide (LPS), but not that in-
duced by TNF-a. NF-xB activation in Ba/F3 cells expressing mouse Toll-like receptor (TLR) 4 and MD-2,
stimulated with LPS and its active center lipid A, but not with Taxol was definitely inhibited by Tm—Gp,
and was dependent on CD14/LPS-binding protein (LBP). Tm—Gp blocked the binding of LPS to immobi-
lized CD14 and LBP, and also inhibited nitric oxide production in a mouse macrophage cell line, J774-A1,
stimulated with various bacterial components in the presence of FBS, F. urther-more, the inhibitory effects
seemed to be attributable to the lipophilic part (PG) of the glycoconjugate from Tm—-GC. These results in-
dicate that T. medium, which contains a glycoconjugate possessing an inhibitory effect toward TLR-
mediated cell activation, may act as a modulator of innate immune responses.

Key words : Oral treponemes, Treponema medium, Glycoconjugate, Periodontal disease,
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Endotoxic lipopolysaccharide
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R RS IT
EE 13) 15.4 7.7 7.7
wEEREE 37 86.44 43.28 62.22
A4y MEE [mm]
= 3(13) 154 7.7 7.7
4~5 (20) 90.0° 65.0° 60.0°
= 6017 82.4b 17.6 64.7°
5
B (28) 71.4 42.9 50.0
7 (22) 63.6 22.7 45.5
£ [&]
<19(6) 0.0 0.0 0.0
20~39 (9) 66.7 ¢ 44.4 33.3
40~59 (20) 85.7¢ 42.9 61.9¢
= 60 (15) 71.4¢ 28.6 57.1¢

afydE L HEE LT S%OABE TRIBEROBMAS SN,
b3 mm A FOWEARY v M S%OFEETRILROBMAH SN,
<19 MU T &He# L T 5% DA BE TRIHBOBMAH SN

TEREWY TV 4 APCREZHAWT, BAKT 7
S— 2O LERA - OREBIIOWTHRE L
(£2). #O%%, T denticolald, WEAXT v + I
S BBIZONTHEIHEMT 2L OFRAZHTVAS.
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TWwab, EE, OQENLERA—<TH5ST. denticola
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NAOrn(1—3)pDn-GlcpNAc(1— 3)a—p-Fucp 4
NAsp(1—=]D# Y & LLHERETH S Tm-PSE Tm-
PSILIEETHAHRATZ 7 FINT ) £u—ViKE




B R RIE M S Treponema medium 159

£2 WAKT75—27HoOEN L RKi—<H]

75— 2 DNA (pg) H7zh OB ()

WEART Y b -
EE (mm) ERGER) R T. denticola _T. vincentii  T. medium FRPREMT €
<3 15 b4 0(-) 0(-) 0(-) H
16 =z 0(-) 0(-) 0(-) H
16 © 0(-) 0(-) 0(-) H
18 B 0(-) 0(-) 0(-) H
19 L 0(-) 0(-) 0(-) H
19 Z 0(-) 0(-) 0(-) H
23 z 0(-) 0(-) 0(-) H
28 L 76 (+) 2(-) 0(-) H
36 = 0(-) 0(-) 0(-) H
37 L] 0(-) 0(-) 0(=) H
48 z 0(-) 0(-) 0(-) H
52 zZ 25 (+) 0(-) 3+ H
72 = 0(-) 0(-) 0(-) H
4 34 2] 99 (+) 25 (+) 0(- PD
49 z 239 (+) 0(-) 0(-) PD
57 =8 753 (+) 0(-) 0(-) PD
57 ] 1,246 (+) 8 (+) 46 (+) PD
60 B 207 (+) 296 (+) 1) PD
63 L] 391 (+) 98 (+) 203 (+) PD
5 20 z 422 (+) 0(- 62 (+) PD
27 © 52 (+) 88 (+ 7,301 (+) PD
38 8 903 (+) 0(- S 4(+) PD
41 = 2,514 () 46 (+) 97 (+) PD
52 © 157 (+) 0(-) 0(-) PD
56 B 12 (+) 3(H) 2() PD
56 @ 103 (+) 9 (+) 29 (+) PD
58 3 0(-) 447 (+) 0(-) PD
58 2] 221 (+) 1(+) 368 (+) PD
59 ] 383 (+) 9 49 () PD
63 z 192 (+) 30 () 76 (+) PD
67 B 12 (+) 1+ 0(-) PD
73 B 12 (+) 0(-) 0(-) PD
77 - 0(-) 0(- 0(-) PD
6 49 3B 9(+) 0(-) 0(- PD
72 B 0(- 0(-) 1) PD
7 23 “© 8 (+) 2(+) 0(-) PD
42 3 72 (+) 47 (4+) 24 (+) PD
54 7 0(-) 0(-) 0(-) PD
54 oo 6 (+) 0(-) 69 (+) PD
57 B 10 () 0(-) 0(-) PD
59 5 727 (+) 6 (+) 85 (+) PD
62 © 0(-) 0(-) 0(-) PD
65 5 15,185 (+ 0(-) 104 (+) PD
73 T 784 (+) 0(-) 65 (+) PD
76 C: 3,117 (4) 0(-) 9(+) PD
81 L) 3 () 0(-) 0(-) PD
8 51 =z 2,146 (+) 1(+) 31 (+) PD
54 ] 6 (+) 0(-) 11 (+) PD
59 5 2,169 (+) 0(-) 4(+) PD
72 3 24 (+) 0(-) 11(+H) PD
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MG % W U 22 200 72,

4, HRGEZEATH 5 TollBkZ 4 (TLR) 4°
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(PAMPs) D ZZ#ICBE 35 Z LA WE S LT BY.
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TIENVIREBOLPSEE/ v —{bTAZLICLD,
TLR 4 OB A EHD 5 Z L TLPSOMME ML AE % H
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BbyiZ
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dium DRAEFEBHEOEAHEDLEHEL 204
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L7z, THhETICHEREME & U < Porphyromonas
gingivalis, Actinobacillus actinomycetemcomitans, Pre-
votella intermedia, T. denticola, Tannerella forsy-
thensis (Bacteroides forsythus) 7z & DB HE X
N, ChOMBIRERFROETE L DICHERBT S
— I DOZBRIMEN, BLORERFEEET LS
ENHOENT 2", R EH B #8125 E
AR AT 21300 TR L, T medium kB o8
BoX 5 EEOMBSERELIH T2 12Xy,
HEABOBMALICEE L Twa It E L Lh 5.
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