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Against Black Pigmented Bacteroides
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Summary

Five bacterial strains which showed intense antimicrobial activity against Bacterioides
gingivalis were isolated from gingival crevice materials. These bacteria were identified as
Streptococcus sanguis based on their biological properties. The antimicrobial agent was
found to be cell associated. Using one of the isolates (strain NF-10),the agent purified (from
a cell extract prepared by ultrasonic treatment), by means of Q-Sepharose chromatogra-
phy, gel filtration on Sephacryl S-300, further chromatography on hydroxylapatite column,
and preparative polyacrylamide gel electrophoresis. A single stained protein band was
observed in the PAGE of the purified antimicrobial agent. The specific activity increased
83. 9 -fold and the recovery was 15.3%. Its molecuar weight was 74,000 and pl was 4.5, The
activity was lost on heating at 60°C for 10 min. The action spectrum of this antimicrobial
agent was narrow ; of the 18 bacterial species examined, only B.gingivalis and B.inter-
medius were found to be inhibited by it.
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Fig.1: Growth inhibition of B. gingivalis 381 by
the isolated strains of S. sanguis from gin-
gival crevice materials.

A ; Strains: a: NF-10, b: SFS-1, c: SFN-10,

d: SYF-12

B ; Localization of inhibitory activity ;

a: Cell sonicate (NF-10)

b: Fraction of ammonium sulfate satra-
tion (80 %) from culture supernatant
(NF-10)

c: Heated sample of a.

d: Heated sample of b.

C; Effect of dilution of the cell sonicate (NF

-10);

a: Original concentrate

b-g: 2-fold dilution of original sample,
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SEk - FE LS. sanguis NF-10& 3L TH
EWBEORME T, Tibb, KEKZ0.2%
Yeast Extract 51 BHI broth (4 £) THRIIEE
Lc@E-EH%, 0.06M Tris-sHCl buffer
(PH7. 2D BEH L TRERAE LY, ZoHE
£ (105 G, 40 min, 4°C) EERFEEO HRERK
& LT Q-Sepharose, Sephacryl S-300, Hydrox-
ylapatite # 7 4 7 8 = + 3 XU PAGE &Kk X »
TRHREL,
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E#EE & LT bovine serum albumin (Sigma
#) #EHEALT, Lowry'?HOHFEI L » THIE
L.
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guis LEELT,
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5 E#kI3, stab culture 3T B. gingivalis(381)

L 3~5 mmoBABRABEEEYREAL L

(Fig. 1-A). £#EKOMIEE N % GAM broth
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Fig. 2: Q-Sepharose column chromatography -of antibacterial agent
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2%, 70~100 mM BE cEH L (Fig.4)., &5
L oERESZEDEME, 0.05M Tris-HCl
buffer (pH7.2) ©x LCEHR LR %7.5%
polyacrylamide A 5 7 (130X110X 3 mm) #H

WTERKKBY (4C) ciEYEO I - il
T ol Ticbh, kB 7y V& ERYR (3 mm)
LT HL, FYH ¥ 21320 m] @ Tris-HC1
buffer (pH7.2) THz&E (24B5R, 4 C) WL T
% Fraction O {& ¥ % 38~ 7=, & ¥ 12 No. 140
Fraction (k&) ; 39~42 mm) DRITFEL BHH
hic, ZoOFERESAMOBUME LBV PAGE

2.0} 42000
,E 41500 .I.
8 3
8 S
¢ 10 J1000 2
3 -
S <
7]
a
< 41500
0 “f . - 4 0
0 30 40 50 60 70 80 90
Fraction number
Fig. 3 : Sephacryl S-300 gel filtration of antibacterial agent
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Fig. 4: Hydroxylapatite column chromatography of antibacterial agent
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Fig. 5 : Polyacrylamide gel electrophoresis (silver
stained) of the purified antibacterial agent.

LEBEBESEKBEL L - THAXK, Thbb,
RIS (4000 U) 2 1% 7 ) >~ viRICR L T24
BB, 2ok A2110ml o » 7 4 (LKB)
= pH3.5~10.007v 7+ 54 b (LKB) %1%
BEZX, 600V EERETURREKEBE %
Fraction % 3 ml/tube THHE L 7. &E45 ® pH
X 0280 nm BHEXBEE LA, 0.05M Tris
-HCl buffer (pH7.2) %t L CT24B5/ (4°C) &
WL, FESEOWTIRIEFESEZFEAN L A,
pH4. 5%t & L7280nm OB HEL —27 & —
HLCEAKESEYRLE (Fig.6). ZOBEN»D
AHEHEOEES (pD 4.5 HES M,

2) 7FE

5F &1L, SDS-PAGE &9z X » THIE L 7,
HEYE TE#E H'E © phosphorylase b (94 K)
¢ bovine serum albumin (67 K) ORIk EL,
FDHFEIRTL,000& BE I n 7 (Fig. 7, Fig.8).
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FEREES I OCRERFEKTI8REHEAL
THHEARZ b 7 22FACHEE L, Table 21
—E L ATEYE R, #RETEKTRRER
EE 4 Bacteroides T % % B. gingivalis (381,
ATCC33277) % X O B. intermedius (ATCC-
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Table 1: Purification of antibacterial agent from oral S. sanguis

Step Protein a’:t(i)‘tz?tly igz(:xftl; Purification Yield
(mg) ) U/ mg) (fold) (%)

Crude extract 272.4 56,320 206.7 1 100
Q-Sepharose 60.3 40,310 668.6 3.2 71.5
Sephacryl S-300 32.8 32,640 995.1 4.8 57.9
Hydroxylapatite 2.1 20,160 9,600.0 46.4 35.7
PAGE 0.5 8,670 24,820.0 83.9 15.3
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Fig. 6 : Isoelectric focusing of the purified antibacterial agent

A

Fig. 7: SDS-polyacrylamide gel electrophoresis
(silver stained) of the purified antibacterial
agent.

A ; Standard protein, 1: phosphorylase b,
2: bovine serum albumin, 3: oval-
bumin, 4: carbonic anhydrase, 5:
trypsin inhibitor

B ; Purified antibacterial agent

% %=

B. gingivalis X3 5 WABMEOMEE .Y
FBEL LCERETHANCEZ A, 64IF3IFD
WEEM L2 S AR IS L CiR P IEE S E T
BV VY ERERSSEIN, T OEHENMRK S
b S. sanguis ERE I iz, S. sanguis VLIRS
WABERE COBBHEETH L, Lal, &
WEMHOBEETIR ECHIEH X RET2E%K
BATLIZ B2 &, T, BEAHEIEE
HDEE ST, FEEIhioh - - ERESE
bHofe, TALDOHEND, AFIEERZOE
S. sanguis D % & §) &t T 12 72 <, Bacterio-
cinogenic??7s VNNV EE 2 bR,

bhbhid, TTREELLSEL S san-
guis D7 7 ) F vk (sanguicin) {E¥EE F D
HERIZ D WTE B 2T LT B0 50 gan.
guicin &, ABIETH LML - HEWE L1
DFERHERANZ b7 2l EOWERBBE LI
R0 TH- 7, Tibb, sanguicin D5 F
213280,000& K& <, 7, IEARZ b 23
B&@mBEES Bacteroides (B. melaninogenicus)
DIZHNT B. heparinolyticus, P. acnes, B. ochra-
ceus, A. viscosus ¥ X O A. naeslundii W= IE1F
AZmRL, ZOHREAR7 7 ad[A0, Thi
X LAHEHEDO S FEE, 74,0008 /0&L, #
BA~X7 + 35 &b B gingivalis ¥ X O B. inter-
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Fig. 8 : Estimation of molecular weight of antibacterial agent by SDS-PAGE

Table 2: Inhibitofy spectrum of antibacterial agent from oral S. sanguis

Microorganisms Strain Susceptibility
Bacteroides gingivalis- 381 H
Bacteroides gingivalis ATCC 33277 H
Bacteroides intermedius ATCC 25611 H
Staphylococcus aureus 209P —
Streptococcus mutans Ingbritt —
Streptococcus sanguis ATCC 10556 -~
Streptococcus sanguis ATCC 10557 —
Streptococcus mitis ATCC 9811 —
Streptococcus salivarius ATCC 9759 —
Lactobacillus casei ATCC 1469 —
Bacterionema matruchotii ATCC 14266 —
Actinomyces viscosus ATCC 19246 —
Actinomyces naeslundii ATCC 12104 —
Capnocytophaga gingivalis ATCC 33624 -
Capnocytophaga ochracea ATCC 33596 - —
Fusobacterium nucleatum F-9 —
Bacteroides heparinolyticus ATCC 35895 —
Bacteroides oralis 33269 —

Ht:

medius O BB @ FEEH Bacteroides D HV K%
BExFETIRCEDOTHoTe, ThHW S san-
guis DHEWEOEMIRVE R b EHRIZ, 1A
S. sanguis DHENBEREHTH D Z L ETE
T35,

RpF VAo vRWLAS T 4 vEEER

ATCC

Inhibition positive ; 64 fold dilution of the purified antibacterial agent
. Inhibition negative ; original concentrate of the purified antibacterial agent

BELCAERENRS - o D RRPICEE
BHEh T h2o-, BIGCHHBEE CEDY S
BB S sanguish Z h bHEEEEXETHS.
sanguis DFFFEVAERRE EEHE ., AFRCH
L Is ot S. sanguis DHETEMZ, RARAE
ROTEFEEHBTH S B. gingivalis B L OB,
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Fig. 9 : Heat stability of antibacterial agent
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cryl S-300, Hydroxylapatite # 5 &2 v—= } 7
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HEYEOSTRIX74,000, S84 (p) 134.5C
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