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Close Association of Streptococcus Sanguis and Behcet’s Disease
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Abstract

The oral flora of patients with Behcet's disease was investigated and compared to that of controls.
The proportion of Streptococcus (S.) sanguis in the flora of patients with this disease was always higher
than that of healthy controls. It is noteworthy that serotypes of S. sanguis in the oral flora of patients
were different from controls. Immune responses against S. sanguis were also examined in the patients.
Antibody titers against S. sanguis were higher in patients than in controls. Furthermore, the patients
showed significantly increased skin reactivity to S. sanguis. These results suggest that uncommon
serotypes of S. sanguis play an important role in the pathogenesis of Behcet's disease. (Acta Soc
Ophthalmol Jpn 95 : 1261—1267, 1991)
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MEEFKILAAR, HE7 O T7THLREHE, #HhiERE
HECEH AL, BRERT7 7Y 2B/ THY, %
THNVT7an=TR A ELERT A ) A ALK
FHRRLRA G & Bd, AR E L THEN AT
BEETHZ ERHETHSH, thiemzT, HLA-
B5licfiFE I A 2WEYEM S L TABORE
PWERERTWB EELLIRD,

R—Fzy FEBETRABRAT 7 2 3ELHI
Ivbhd b, fioFERCEENTCHETLHZ L
%<, RS CHERE L oRErEELR
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EEME AR & L CARORR IS 0RE 2R
L TWBZ EAHENERE, ChETHREDEA
7 7 £ H b a-streptococcus X FE LTz &\ 5 B|ED®
BhAHY, <—F =y PRBFKOVTETSIHAN
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NREHMEEOBREY T, FORNHTA—F = »

HIR£3E 9% 12%

ELEnAFRICE W BEERNFEGEELLRD S, san-
guis io\WT, FoMEXHERESHTIELED
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9% prominent flora (Mean+SE)

Supragingival plaque

Tongue dorsum

Bacteria
Patients Controls Patients Controls
(n=22) (n=8) (n=22) n=8)
Gram-positive bacteria 66.7+3.6 69.0%6.2 e o 80.4+2.5
Streptococeus 53.3t4.1 48.1%14.6 61.4%4.1 53.1%5.1
S. sanguis 26.7£3.7" 9.4%0.6 23.1£2.9" 7.6x£0.6
S. salivarius 7.4%+1.4 6.6+2.4 21.8%+3.0 26.4+2.4
S. mitis 14.9+£2 .11t 25.9+4.5 15.8£1.9 19.0x2.2
S. mutans 4.1+£1,1* 0.2+0.1 0.31%0.14 0.03%+0.02
Other streptococci 0. 25011 6.0+2.5 0.4%0.2 <0.01
Enterococcus 0.25%+0.11 0.01%0.01 0.26%+0.15 0.24+0.16
Staphylococcus 0.26+0.19 0.02+0.01 0.02%0.011t 0.084+0.04
Lactobacillus 1.6+0.6 0.3840.02 0.5+0.19 0.13£0.05
Eubacterium 0.36+0.17 0.231+0.28 0.47+0.27 0.37+£0.34
Gram-positive rods 11.0+£1.9t 22,3424 14.3+2.4¢ 26.5E3.1
Gram-negative bacteria 33.2+3.5 29.2+7.1 22.3x2.7 19.5+2.3
Bacteroides 16.5t2.2* 6.4%+1.9 g§:2x1.8* 3.841.1
Black pig. Bacteroides 3.1+£0.7** 0.94+0.2 0.41+0.04* 0.01x0.01
Fusobacterium 2.6%0.6 1.9%0.7 1.8%0.6 0.6x0.3
Veillonella 3.3%x1.1 7.8x3.1 5.5%2.3 12.3+1.7
Enterobacteriaceae <0.001 ND <0.01 ND
Others Teba=1.1 6.8+2.8 6.5+0.9 3.3%1.1
Molds 0.15%+0.08 ND <0.01 ND

ND: not detected

* higher %, P<0.01 vs controls
** higher %, P <0.05 vs controls
t lower %, P<0.01 vs controls
tt lower %, P<0.05 vs controls
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5%B/MmEni: TFEHCRMEIMEE L HE L

fz. ¥12, 5 %sucrose ¥z - TYC Eic T S, san-

guis %" Z Streptococeus T HIE L, 20%sucrose
& bacitracin 0.2U/ml % 0 % 7o MS 5% # (MBS k¢
i) T S. mutans FREL, & Mitis Salivarius
(MS) 553 CHERE L 7=, Enterococcus, Staphylococcus,

Lactobacillus, Bacteroides, Fusobacterium, Veillonel-

la, Eubacterium, Enterobacteriaceae, » ¥, *Ofhic
DLTRERFhOERICCRE L7, o, &iH
KRELIF 2 2= -2 T Gram &6 % 17
\, API#4 & (API SYSTEM SA. ) #HvTH
ExT- 7,

2. S. sanguis ®REE

S. sanguis DEHEK 4 &, T b b ATCC
10556 (serotype 1D, ATCC 10557 (serotype II), ATCC
10558 (serotype IIID, ST-7 (serotype IV), %X 0¥l
IBf 3Rk 2 &, J7cd>b SSH-83 (MCLS-1), KIH-T
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(MCLS-2)"% v 4 i g LG 2 872, & oliE
LRENOB SRS, sanguis © Rantz-Randall ¥
[ % [ &+, Ouchterlony #:% H\ T serotype % #
ELi,
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LHE0MI D EH466) (SELB17H, T2F96) Lo
PR AL06, ZEBAIR30F (FHEKLN, o=
F— 21081, £Ofios5d 5 BREEIFD L
TiT-te, FRMSMIEEL LA T, FOHE
3, B HBERGICE VAN, Thbb, S
sanguis @ serotype I, II, III, IV, MCLS-1, 2%kt
OB % B3k #R113-20, 114-230 B % Todd-Hewitt
broth T—HafsaEH, ) vBEEWE ©OD=0.51c7c 3
LOHEEL, Zhic? EBREFRLME LR~
177V — bRTCRIGIRT:, BEDRLRARE
FRER A PLEM E L,

K2 ~—F = MRBEES I ONRICET S DEREE O LR

% prominent flora (Mean+SE)

Bactaria Buucal mucosa Saliva
Patients Controls Patients Controls
(n=22) (n=10) n=22) (n=10)
Gram-positive bacteria TT.32 3t 83.8+2.2 80.4%3.7 84.3%+1.5
Streptococcus 66.713.3 67.2+3.7 67.41+4.3 T4.0£1.4
S. sanguis 23.313.4° B.0£0.6 16.5+1.8** 10.8+1.9
S. salivarius 19.8+3.8 16.841.8 28.6£3.9 30.2+0.9
S. mitis 21.8%2.61 43.7+£3.1 22.1£3.6¢ 33.1%£0.8
S. mudtans 0.5x0.2 0.2£0.1 [0 w0 <0.001
Other streptococci 1.3+0.4* <0.1 <0.1 <0.1
Enterococcus NDtt 0.15%0.07 ND ND
Staphylococeus 1.3%£0.9* ND 0.07%0.01 ND
Lactobacillus 1.8+0.6% 0.21+0.02 0.4%0.2 0.15+0.01
Eubacterium 0.03+0.01* <0.001 0.1+0.1 <0.001
Gram-positive rods 8i3%1.2¢ 16.1%2.3 12707 10,1=£0.5
Gram-negative bacteria 2. 12 57 14.1£3.0 19.6%=18.0 15.7+4.6
Bacteroides 8.4%+1.1 §.7%1.1 L1, 4% 4.240.4
Black pig. Bacteroides 0.8+0.2* 0.05+0.05 1.9+0.7** 0.03+0.01
Fusobacterium 0.4%0.1 0.5%0.1 2.0%£0.8** 0.2+0.1
Veillonella 3.56%0.9 2.7t1.6 3.7x1.6 9.8+1.1
Enterobacteriaceae 0.13%0.4 0.06x0.01 ND ND
Others 8.8+1.4** 4.3%1.0 4.4%0.7* 1.6%0.4
Molds ND ND ND ND

ND: not detected

* higher %, P<0.01 vs controls

** higher %, P<0.05 vs controls
t lower %, P<0.01 vs controls
tt lower %, P<0.05 vs controls
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Percentage of S. sanguis
Isolated from No. of strains
Common serotype Uncommon serotype
Patients 59 0 100
Controls 40 97 3
*P<0.01
4, RE7T AL =4 BHEIFL DSBS RS sanguis ©

BT A ML, <—F=v MEBEBESH, i
6 FImE11fE (4R 76, e 46) kL OEE
BA T HNzAT » 72, R & LT S. sanguis @ serotype
1, I, IV, MCLS-1, 2, & XU BEB¥HKLL-60
crude cell wall v 7z, #MEE % ¥ THEHEEL
2,000G T204 M0, L% & 51220,000G T404
MO L, Y #«1%, Zh# crudecellwall &L
fo, BIEOEGEHELLTT Y » 27 A AW,
ThbbEREONEEMN L 7+ = — L THEEGER
R L AR T L, ARRRECE Mm-S R
wHEIL, 48RRI O RAR L RE L1,

5. frEtaLIE

Fer¥WaEEREOHE L LT, FHEo s
tEY, HEROHECE P REL VT,

I & ]

DiERMEEORFEELE L, F2wRLL, &
FREREFRTHECOBERAI00% L LIKFO K
OEODOMEEYER T HEOEEE%BTRL TW
5, HETAEAR WG HERE SRS X O
WDTRTT, <—F=v FRBEEIHNBEEELT
S, sanguis DLERIAEML T & THDH, Tiheb
b, WIE TR 4% I LT E#26.7%, HXET
R RT.6% IR LT B#23.1%, BT xR
8.0% 1ok LT EE23.3%, ¥ -HEH TILHR10.8%1C
#HUBEEL.5% L ERzERoMmMyERD bR, Th
B EERICEEOER R L T e (G, SR,
SR © P<0.01, HERE © P<0.05), £ O TlE, black
pigmented Bacteroides 7 ta¥5, EHEE, MR, W
DT _TOET, ¥ S. mutans, Bacteroides T¢ &
WS OMDEN L~ 3 AFTOEM T, BECBVTH
RoFEDO LANRD LRI,

N—F =y PREEL2N L b S 5D S
sanguis 3 X UK 8 70 b o BE E h7c40fk D S, san-
guis WOWTIMFR 2 R#~72, FORKE, HROI08

1 15 5 o> SRS
Isolation of S. sanguis No. of subjects Percentage
MCLS-1 8 25
New serotype 6 50
MCLS-1 and new serotype 3 25

D5 HIT%HMHEF L D H b Ty % EEK O ser-
otype I~IV THhotc, ChIER LT, BEL Y TRES
1172508k (4T uncommon serotype IZJ& L T 7z
(#£3). X522 ®uncommon serotype D S. san-
guis RIE LI LA, £D 5 B2k (35.6%) 1%
MCLS-1& [ # o serotype T & b, & h D38k
(64.4%) % serotype I~IV iz b MCLS-1, 2icb /&
o E 5o L\ serotype DL D TH -T2, £,
FEGIHAI T B & BELFID 5 B2 HH L - ser-
otype D A& A L, 50%ix MCLS- 10 4% H L, 25%%
# L\ serotype £ MCLS- 1o 5 %H LT\l &
4).

N—F =y PHEBEMEF O S, sanguis i T B
iikffiz, SEEMSRS L OEESMRELEL TR,
M2 R T. K1 BRI T 5 Bkl 2 a3 a8,
It IV OF~TO serotype I LT~—F = » b
FEEREFALLE L TEEOBTMEME =LK
(serotype I, IV : P<0.01, serotype II, IIl : P<
0.05), & < I serotype 1123 L TIRIEEFHBO LT
fod, fipfFEHay b r—ADTNTEHLTHED
PO LA A7 L, B2 )R Bk MCLS-1,
286 L R —F = » FHEEEBEFDL113-20, 114-23 1%
+ 5 Mg Pz rd, BEOPEMILER AR
HEEav b e — AL TTRCEREB 1L XLTT
HEO ERZRLIE,

BBz S sanguis PR & LIc 7 A F Of5R
®FESICRT, BENCHNBICKELTHRELLC6
o S, sanguis EO T XTI LTHEDRIGTT
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Serotype I Serotype Il Serotype Il Serotype IV
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Antibody titer (log2) against S.sanguis

A,

LA

ABCDE ABCDE ABCDE ABCDE

1 S sanguis (common serotype) 1Z%53 % Il 7§
P&,
A : Behget's disease, B: VKH, C: Sarcoidosis, D :
other diseases, E: healthy control. *P<0.01, **
P<0.05

MCLS-1  113-20 MCLS-2 114-23

m—

[=2]
1

o
1

Antibody titer (log 2) against S.sanguis
w
|

ABCDE ABCDE

ABCDE ABCDE
2 S. sanguis (uncommon serotype) 2% % 1M
= 7RSI
A : Behget's disease, B: VKH, C: Sarcoidosis, D :
other diseases, E : healthy control. *P<0.01
EERLT,
v =3 %

A—F oy MR EMBEREIC oW T, 19204E 0
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x5 S sanguis BT X 5T A P FhiE

Controls
(Mean+SE,n=7)

Patients
(Mean+SE, n=11)

Antigens

Serotype 11 6.8+2.0 03809
Serotype Il 6.4ft1.4 1. 4506
Serotype IV 8.0%1.4 0.30.2%
MCLS-1 6.4%x1.5 0 :
MCLS-2 10,0£4.2 0 o
114-6 3.5x1.5 0 e
Saline 1.44+0.8 0
(HA7 : mm) 7 *P<0.01 **P<0.05

Gilbert¥® & & 5 BRI L h, £ < 0

PThR T E T, 1958 IC R MRS &, 1959
HEIRFOTS L O FRE-CHEHER B 0 B R 2 1R
Bl 1960 A % & EEHER BN I S. sanguis
HEDEA7 720505 CEBIhB L 5iChko
7‘:, 19634 Barile®, 19644F Graykowski®i}, HRER
7 7 AT DS a-srieptococcus (S, sanguis proto-
type 2A) @ transitional L-form #5#L, # okt
LCEBERFARGEET 5 LR L., Xhig,
19744 Donatsky' V3 FRMEOEN 7 7 2 EECTD S
sanguis X+ 5 BER 7 v o F - RIGOTTH#E R L O
MEHAAEMO EF LTz EvEE L, BREDkE
N7 7 2ICHERED 4 » = X ApRELTH5DT
Flebin e WO RFEARR L7, EEAHOBERMD
A7 78 L<X—F =5 MRIZLLB7 7 £ LIXEEER
CHEAARTIRET, BREMOBEAT 728N —F = b
M@%%ﬁh@ﬁ%&%ﬁé#,ﬁﬁﬁbﬁ—@%i
BRFICL D BET A>T RT5ICHRIA X T
v, WThRIZLTAZhETCA—F= » MEEED
AEANMEIZDWCTIREAEHER R b i h o
o, SROOEAMEEORFETIRBERC LS LG
EHREBICRBE L HBOMTERRO o1
2%, S sanguis \IZo\W TR L hYE, SFRE, 8
HES L UBRBEOT ST TERETHECHEML T
o, ko &b, i LbnEARAT 78 L S
sanguis OENII I E A OBEEMRHH = LITFEE L F
z 621 %, Teis, Black pig. Bacteroides s & —OH
BETHEOBMA R LY, WIFhbiBEic
uﬁab Z.)‘*’iJ TR T  ARFEE T A EELEE L
WEELZ bR,
Wiz, SEISEEE NI S sanguis © IS
2, AERFEEEE: LTohEceabh o ioEEE
Bk o serotype 1~IV & 2 8 b, JIIKH a3k o
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MCLS-1& z g cabhTvinve < FL wimER
T#H -7z, MCLS-135 & 08 MCLS-2%, 19844 )| IRFs &
ROWETE» b OB hoH L VEKET, JIEEORE
L oMEENSER XRTWAD, 72, S sanguis ITXf
T % MR A, AL b )RR bk X OF
BERFEECE T R EOENEBTH -,
Tz e b, EEHKY YL ERUSOMEERO TR A
FEMESRE L, L oHAD DS L OBENHL
EEz bR,

Lisl, BEE7 A P CIERERICS T T hES
OMmFERN - RIS TTEL T e, EET AT
TEERABISEE LA TE D, MlkfEcs
WU S, sanguis @ 4T o M E RSB ITE M: 2FE
ELTWBEE BRI,

thETicd~—F= v MREEOMtEREEREIC
SLTIHEARHETHELTWAZ LR EEhTE
7o, Bz, RBEEERCOLWTRHFEHBE IR T
s, RGO TUHES B h 12, PPD(Purified protein
derivative of tubercle bacillus) T IGTTHE b e
EhTVAEY, ZHE, AROREREICZECD Y ¥
AFCEA L T amEkEER LA b < lympho-
kine* i S 2 HEAHRYEL DD Z L35 &
W, BEMREOHEIICY 7 vy v —T flaoisE
EFHBGLTER D, Vv BRyTEy tOEE%
L REM T OKT4n Bt ~BETH %
ZEMBE IR TB, —0, EENERE A T B
7 A b g £ OREFAIFRIEILETL b fThh T,
19604E 1L, 19754 &I & » THEEREIC X
LEMT A b MfThhBETRVBERAGLRTE
b, 1978%E4TF 593 S. viridans, S. pyogenes, S.
faecalis, S. non-hemolyticus {35\~ TEH TRIGHTT
#LTEbh, OmBEERERBREER IO v R
OHFM LA R bz ERlE L, 1983F i 52T
AEERRMEECBE TERCE <, BELRESIC
E¥o LBELRA L LRE L, BuETtr, BE
EHEEBS—F = v P AAEHEHRE P OCEE T
A b AMfTIod, HEEERE & T S, sanguis B\ TE
EeCEMEIGITESR SR, SR TS
DEEEL TV Z EAFRI R, E, HE 7 2
X BREFOBRALHMES L TVE2, ZOX
Hio—F = » MRIHIRMEREFRE D SRF & R
HRLTWABZ EIRETHEHN, Thdi~<—F=y
FOREAEICES LT\V500, H5WIIRIEHRD
FTHBONISEOMARETH S,

AR 95% 12%

N—Fz oy MREEHLEARKES L S ERICOWT
iR EALDEBNPGCELCERTHOEEITSH S,
b OHEESE SERDEBRETFALELLRATL
HZERMBCRER .S E 5 B % (Experimental
Autoimmune Uveitis, EAU) (ZFBEHUFRZ AV TH
EECRAELXS SR TACREEEET L TH
5%, FOFEEIC L molecular mimicry {2 RIS X
hTw5®, ThbbBEMEaORRREEL ¢ b
OMBESED 7 2 BES|O—HAE Uk bR
MRREEFORVEENTERWESLS LWOIEZAT
HhH, —F =y MRCEWTS S sanguis HFURIZR
LTRETTEREZH Y, HROLFRFCL - TR
KEOBERLREORAZ L0, S sanguis PR & &
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5. %7, 5 v b O EAU CHBEECETEEEESNE
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ZIEFT S, sanguis FURE O 5 A F R % HLA
LOMEREDTHREL T WL S EHPBLETHD,
Bk rsichtch, HREEECHBD GV HLER
BEAMAE e S/ R, MERE TN
W E AR DA B R SR TR R
witL T,
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