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ON THE GROWTH OF ORAL BACTERIA
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Departmemt of Conservative Dentistry, Divisicn of Dentistry, Graduate Schecl, Kyung Hee

University

Eliminating the infecting bacteria of the roct canal gystem and preventing reinfection must be the main
ohjectives of all endedontic works. None of commercially available root canal sealsrs have the properties of
desirable tissue compatibility and strong antibacterial activity. The purpose of this study is to develope an
ideal root canal sealer using commercially available polyphosphate (polyP), Calgon, which is known to be
antibacterial and safe. For the study, resin type AH26, zinc oxide engenol type Tubli Seal, CalOH)z type
Apexit as base sealers for polyP (0—3%) and para formaldehyde containing N2 as a control base were
selected. Specimens (3 X4mm) of the sealers were prepared in a 37T incubator for 3 and 10 days and their
antibacterial activity againgt streptococel and black pigmented anaerchic rods was observed uging an agar
diffusion methed. The result were as follows!

1. Among 3 day old rost canal sealers, N2 as a positive contrel showed the strongest antibacterial effect,
followed by AHZ26, Tubli Seal and, Apexit which barely showed antibacterial activity against the test
bacteria. In contrast, 10 day old AH26 showed a greater antibacterial activity than 10 day old N2,

2. All sealer gpecimens showed a greater antibacterial activity against black pigmented anaerchbic rods than
streptococel. Three day old enes appeared to be more antibacterial than 10 day old cneg except for Apaxit.

3. As compared to N2, 2 day old AH26 demonstrated a similar antibacterial activity against black pig
mented anasrcbic rods but to a lesser extent to streptococcl. Ten day old AH26 showsd a greater
antibacterial activity against black pigmented anaerobic rods than 10 day old N2,

4. As compared to AHZ6, Tubli Seal generally revealed a lower antibacterial activity but it showed a
greater antibacterial activity aginst . gordmii Challis.

b. Enhancement of antibacterial activity by pelyP was more clearly cohserved when it was added to
CalOH)2 based root canal sealers, Tubli Seal and N2,

6. The addition of pelyP enhanced the antibacterial activity of 3 day old AHZ6 against €. gordenii
GOB (16%) and Challis (29%), and P. gingivalis 2561 (24%) only. Moreover, polyP failed to
increase antibacterial activity of 10 day old AHZ6 against the test straing but P. gingivalis ATA]
28 (13%).

T. The addition of pelyP increased the antibacterial effect of 3 day old Tubll Seal on several test bacteria
including §. mutans GS 5 (50%), 5. gordomii GOB (47%) and Challis (122%), and all the test
strains of P. gingivalis (13~35%) except for 9 14K 1. The addition of polyP to 10 day old Tubli
eal increaged antibacterial activity of the root canal sealer against most test strains.

8. 2 day old Apexit falled to show antibacterial activity, if any very little against . mutans GS © and
Pr. intermedia ATCC 49046, However, polyP increaged its antibacterial activity by 50 and 69%,
respectively. Increase of antibacterial activity of 10 day cold Apexit by polyP was more clearly ohssrved
than that of 2 day old ene.
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Table 1. Materials used in this study

Polyphosphate?} 2tfrd SREFME P Te LEO 0AlS g

w:a S FES U polyPE AW 2BEAE
AHES HFEHE DR 223 B2 Qo)) o
o Bshe vjel ),

[ afsdnz 5 ey

1.4

g

HE

1) Hgas

HETFRE streptococcl®EY S. gordenii GOBS
Challis, 8. mutans G55, . sdbrinus 6715, 2d
3 EAASHPHYTLEH P, endodontalis ATCC
35406, Pr. intermedia ATCC 49046, P. gingi-
valis 381, 2561, ATAT 28, W50, 9 14K 1S A=3}
. A4 HIdTFg HFE yeast
extract(Emg/ml), hemin(Bpg/m) ™ vitamin K1 (0.2x
g/ml) 7t 27FE half strength (18 5mg/ml) brain heart
infusion(BHI) A WA €713 2.2 djefate] AM-E3t5
o Streptococcis 4¥ BHI HAWIA =] @715 22 W)
St

2) HEAE
Ao Apgg FHEAAE Table 13 2}

i

il

1) 2954 E 249 A%

Plagtic tubing(W7 3.18mm: Nalgene)2 4mme] 2

o|2 A2 F autoclave® AT, AEF petri dish &

=4 SM magic tape ‘¥l T3t AFAFY. AZFA}
o AAle mek 47 450 2EEAAZ R tubing
f =) 346”}”51 Fel] petri dish F4< €3 34 £ 1093
37CdAM AEAZT PolyPE 7S A% polyP
(Calgon)E mortar® pestle® 1687 408 o5 28
FAA £H0E 0~-3%F Arletad, 2E F A5E W
EZZ tubing2 AAT o 2EFAE FHEZ AU S
Al AR At

Sealers Source Major ingredients

AHZE Dentsply, Germany Blsmuth a¥ide, hexamethylenetetramine
Tubli-Seal Kerr, USA Zinc oxide, eugenol

Apexit Wivadent, Liechtenstein Calcihurn hydroxide, trimethyl hexanedioldisalicvlate
N2 Agsa, Japan Zinc oxide, para formaldshydse

Calgon Sigma, USA polvphosphate
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2L A3 AT aHE g, BEIEH.
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1. 72 streptococcidl| Cfgt polyP2| EHzD

1) 39 A3 2HEHEA polyPel ST
347 37T Wlel BB pelyPrt H7HE B

A=A BE 2HEAEYstreptococcidl] e T EH
Z PASEHTable 2). AH HETFE PHLE G2
Bt A 2 AT ERE ved 2 N2Eth O v lE
AH26, Tubli Seal ¢332, Apexit= S. mutans GS 5
Z A8slae 5. scbrims, S. gordemiiol] tE] A
] I ERE YRR Bt

AHZ6E 5. mutans GS 5o 71 2 $TEAE B
11.0mmy AA9AUE 3483, 5. gordonii
Challisd] Haid= 7bF A& ¥TEFE Hin
(7.0mm). PalyP7} A71E A2 ) AH26E 5. mutans
GS bo) ) g agrt A ZAE 3%-E A
717t 8.5mmE 22.7% T4 5. sobrinus
8715 BHE palyP7t 3% A7IE 9GS o S asst 20%
s et 9 5. gordenii GOBY) WM E polyP
b 1% AVERE o AH26¢] V1V 2 ST EFRE Ho
15.8% F718lea, ¢, gordenii Challisd] d8)M =
polyPE 2% A7HElS AR ST EFst 28.6% S8t
o,

Tubli Seal+ S. gordenii Challigd] & 717 &
HAEHRE ZATHOmm FAW). PolyP7t A7/HEHAS o

Table 2. Zones of inhibition by diameter in millimeters from antibacterial activity of 3-day-old root canal sealers

with ar without polyP against oral streptococsi,

PolyP 5. mutans 5. scbrinus S. gordonii
Sealers® -
(%) G55 6715 IR Challis
{ 11.8 7.5 2.5 750
1 105 7.0 11.0 7.5
AHZE
2 9.0 6.0 10,0 9.0
3 3.5 6.0 100 6.0
{ 4.0 4.5 7.5 9.0
. 1 4.5 4 {} 2.5 200
Tubl-Seal 2 5.0 45 10.0 170
3 6.0 4.4 11.40 155
{1 4.4 4. 4.{ 4.0
Apexit 1 4.5 4.0 4.0 4.0
P 2 5.0 4.0 4.0 40
3 6.0 4.0 4.0 4.0
{ 20.0 11.0 17.40 155
N2 1 19.0 15.5 184 21.5
2 20.0 155 18.0 245
3 19.5 15.0 18.0 240

a : the sealers were prepared In a 37 C incubator for 3 days

b o demen indicates no inhibition.
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71EtE2m, 5. mutans GS 59 WEids A7}
4 0mme)d 3% A7 6. 0mmE B0%, S. gordenii
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N2E . mutans GS 5ol ti8] 20.0mmel 9A9HE
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gordenii GOBE ST AIIT FI6HA] %2 W, 3%
A7 5. sobrims 87154 W3 JA 7 11.0mme)
A 15.0mmE 36.4%, s. gordonii Challis®l] el
= AAWT 13.5 mmeld 24 0mmE 117.8% 71314
o},

S. sobrirmus

Polyphosphate?} 2tfrd SREFME P Te LEO 0AlS g

2) 109 gl 283 oA po]yP~4 e

10492 37¢ HH"}? 14 Z&A17] palyPrt A7ME Ee
A7MER] & 2RFAEY streptococclcﬁ W YT aH
= BEEET ( Tab]e 3). AA HEa5E oz 95
W N2t s ERst s ZA ‘-JrEjrBij, 2 &l
Tubli Seal, @5°] AHZ6, ApexitsT o9t} 3¢9 28
FAEANS AH26% N29| At EFgE Ao 7A4F
WA Tubll Seal® Apexite} FHT &3e #A18Hs et

AH262} A% streptococeidl) thE FTaFE 3¢9H 2
ij% AE W& B ZasiEs (16.8~-54.5%), polyP

o 2 s Eme 7171 gAYV 298

GOBS A% o aY} 25% ZA3HET.

Tubli Seal S. gordenii Challise] o] 34 H3
H 2RI ERG YT AR 2408 24 (33.3%) e
A streptococcie] taje T ETY Aelrt A ¢
I polyP7t A7HE WS o e Ess 349E Tubli Seald
7349 vl 718

Apexdt= §. mutans GS 5o WEAE polyPl 24
AT EHt SUEA g5ttt 9 34" 2RFAEAA
polyPdl 28] & ade F17 e 239 s
gordenii GORY) W3] 1099 28FHE14E palyP
o gja) sk a7} 26% F7I8IA T

S. gordomnii

Table 3. Zong of inhibition by diameter in millimeters from antibacterial activity of 10-day-old root canal sealers

with ar without polyP against oral streptococel.

Seal PolyP 5. matans S. =obrirms 5. gordoniil
caers (%) G55 G71o GoB Challis
0 5.0 4.0 g4 4.4
1 5.0 4.0 6.4 4.4
AHZG
2 5.0 4.0 6.4 4.4
3 5.4 4.4 6.4 4.0
0 5.0 4.5 7.5 6.0
Tubli-Seal 1 b5 bh 114 6.0
2 5.4 8.5 114 8.4
3 6.5 6.5 115 9.4
0 4.0 440 4.0 4.0
Apexit 1 4.0 4.0 5.4 4.4
pest 2 4.0 49 5.0 4.0
3 4.4 4.4 5.0 4.0
i 6.0 9.0 104 13.0
ND, 1 6.5 4.0 104 15.40
2 114 7.0 124 15.4
3 13.0 6.0 125 155
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2. BTz TR O3 polyPS] SR ET

1) 39 A3 2853490 polyP2} aha &3

polyP2l A b =e) M2 285 SHAF=RIT
Fo] g YT EHE Table 49 2o}, AATFE i
292 o 7P 2 3 agE By 2L AH269 N2E 2
W AH269 N2 &3 2 Zolrt g9t 2 e
Tubli Seal °1% 3 ApexitE Pr. intermediac] )]
R7te} YT EHE B A o|Lels e 2554 B3]
A g asrt A8 ehda gt

AHZEE P. endodentalizd] & 71 2 282 5
o YAH7t 43.06mm $H3L, Pr. intermediac] TjF]
718 A& 89%E Be 20.0mm 274 JAHE 349

T} P. gingivalis 2561 ¢[9]¢ pelyPrt A7ME A
AT EY A F7EHA YRA polyPY A2FEe| 2%
olfeld 95|13 YT EHI} FASe A2 E WENT B
gingivalis 2561-& pO]YPﬂ' 2% %7}ﬂ9&i% o 71
2 7 E9E Hod JAHI} 39 0mmelA 48 5mmE
24 4% F7KtE

Tubli Seals Pr. intermedia ATCC 490463 p.
gingivalis W50 W& 20.0mm SAHE 345k
7V 2 EYE Xyl 9 P gingivalis 3819 tE]
P AE g9 IRE B 11 5mme 9AWE 4514
o}, PolyP7t Z71E %S o S asst St A% b
gingivalis 381, 2661, ATAL 28, WB0 o|#t. p.
gingivalis 381, 2561 di&] < 13~-26%2 F71&
w9l 9 W0 s palyPrt 2% A71E 92 o 7}
A & g aay 512 2o A0 20 Ommel)A
27 0mmZ 35%9 718 Bar

Apexit® Pr. intermedia ATCC 490469 A
o oFe} AR JERE T polyPel] 213 A Ee
Z7tz BEEAT. PolyPrl 3% Z71ERS 71 & &
Bz 2 A7} 6 EmmdA 11 0mmE 69.2%2 £
Z17h vERR T

N2E P. gingivalis 2561 s #Hi1(44.5mm),

Table 4. Zone of inhikition by diameter in millimeters from antihacterial activity of 3-day-old root canal sealers

with or without polyP against black—pigrented G(-) anasrobic rods,

PolyP P. endocdontalisPr. intermedia

P. gingivalis

Sealets o0 ATCC 35406 ATCC 49046 38 2561 ATALZS  Ws0  O4K1
0 435 9.0 20 390 40.0 49,0 39.0

Ao 1 44.0 30.0 320 450 42.0 4.5 39.0
P 24.0 310 080 485 4.0 0.0 20.0

3 345 25.0 280 470 4.0 42.0 31.0

0 12.0 20.0 15 120 14.0 2.0 13.0

_ 1 12.0 205 120 140 155 2.0 12.0
TubliSeal 12.0 20.0 130 140 16.0 27.0 12.0
3 12.0 210 10 140 175 245 13.0

0 40 65 40 40 40 40 40

_— 1 40 80 49 4.0 40 40 40
perd 2 40 9.0 40 40 40 40 40
3 40 11.0 49 4.0 40 40 40

0 43.0 6.0 980 445 2.5 4.0 41.0

o 1 a5 6.0 075 440 9.0 435 405
2 45.0 375 385 495 50,0 455 42.0

3 47,0 40.0 395 505 4.0 5.0 43.0
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P. gingivalis 381 i) #A (28 0mm) Y T
Z WERRT N2E polyP?t 7= A S o BE o5 O
& T Enrt =019 Pl gingivalis ATAT 28d)
HE s N2 polyPE 2% ZA7MEE o JAHA
42 BmmelA 50.0 mmZ 17.6% 718l 71 & 29
7 Vet 2 o9fells HwR] HEdFE BT polyPrt
3% AEAL o s 2 FTaFst vehy #HA
48%(P. gingivalis 9 14K 1)elld &Ha 41.1%(p.
gingivalis 381)8 712 XgT

2) 108 A8 22F3ANA polyPl i Z7

polyPsl A7 A= W2 28534 SaZSEAT
ol O AT ATE X 59 20{Table 5). A4 052
oz 92 W I EFE AH260 7178 ZA) Ve
3 5] N2, Tubli Seal, Apexit &= ¢19 ). 3449 28
FAA ¥ g gS ) AH265 Tubli Seale] P. gingi-
valis Wh0e] ta) 22 ¥ at Egs 71 9
E9E B3l AL AYsia gEEHL BT FAsiE o

AH26E P gingivalis WEOH) Wi 713 € 948
IE B fé%‘ﬁ?ﬂ]ﬂm 41.51‘01‘[1%\31, Pr. interms-
dia ATCC 490469 s 7FF B YT ERE B 4
FAAN7 19.5mmA ™. PolyPE 2718 2% P. gin-

Polyphosphate?} 2tfrd SREFME P Te LEO 0AlS g

givalis ATAL 98¢ thaldwr 13.0% S amsl 71
HU3 pPr. intermedia ATOC 4004800 tiaide
27t 99w 9 Ve R SIS T e
AH28Y FFEAIT 23818 9.6—31.0% TAsE

Tubli Seal P. gingivalis WhH0o] W& 717 2 &
TEFE 2 25 bmm ARG ANE 4591 p.
gingivalis 2561¢] &N e 714 2 YTEHE B
o 7.5 mms AFGANE 359, PolyPE /Mt
AL BE ZAASAATTA E Tubll Seald FTE
7} E71EAEd P gingivalis ATAT 28] th3t &
TEF7 7V 3A F7vek 3% 2714 AT
11 5mmeld 18 bmmE 60.9%7F E71615a, p. gin-
givalis WHOe] tig St 839 S717) 718 Hof 3%
A7 A AW 25 Bmme)A 28 OmmE 9.8% =71
FET. e A g5 gEMdE polyPE HIH AS
30.0~60.0%9 a5 7171 e

Apexite RS SHZEEAT ds) I EFT e
WAl €3}, PolyPE 371 A4 P. gingivalis
25617 9 14K 1) i d s Apexite} SHaa=rt 715
A gstovt UmA] g Walie Apexitsl T AHE
37.56~87.5% F71A1# e

N2 P. gingivalis WEDY) W3 714 2 g ix

Table 5. Zong of inhibition by diamster in millimeter from antibacterial activity of 10-day-old root canal sealers

with or without polyP against blaskpigmented G(-) anasrcbic rods,

PolyP P. endodontalisPr. intermedia

P. gingivalis

Seal
SEETE g ATCC 35406 ATCC 43046 381 0561 A7ALDS WSO 9-14K-1
0 285 19.5 280 320 26.5 415 30.0
b0 1 26.0 19.5 245 290 %.5 315 2.0
P 270 20.0 o0 200 275 395 290
3 26.0 19.5 215 230 30.0 310 240
0 11.0 14.5 10.0 75 11.5 255 100
. 1 12,5 16.0 110 110 14.0 25.0 10.0
TublmSeal ) 130 16.0 120 120 16.5 26.5 135
3 145 20.0 130 120 18.5 28.0 12.0
0 40 40 40 40 40 40 40
- 1 5.0 65 40 40 40 40 40
be P 5.0 6.5 5.0 40 6.0 45 40
3 6.0 75 6.0 40 65 5.5 40
0 20.0 16.0 140 150 20.0 28.0 165
0 1 22.0 2060 20 185 246 225 175
2 230 25 230 200 245 985 215
3 345 285 30 235 295 295 325
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fascalisd] Ti3) AH26°| 71E Ao &R $2 2L
B3t Al Khatib 59& A8 A48 283544
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oS s 28 Yo ads 29t AH26E R 29 F
AEEUE 1 formaldehyde %] A5 TRAET 2008)
=3 2 F 15959 AE Tadshe 228 BasF gl
W2 Az AHGE 3890 W 104 HHS 4 o
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v S e 3 g agy 018 2ee S
A9k, 22 P. gingivalis 2561¢) &
20.5%2 7Pt et 1099 AH269 SHoids
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ZFE et

PolyPe] 93 g ansl 7t ZOEAEY Tubli
SealZ AMEIEE o FHIA HEhatt. AH269E 29
399 Tubli Seal A%, polyP?t F7HEAE W S, gor-
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10949 H$E polyPell 98] BE streptococciel) tig &
TEIH7T 1A 5. mutanss FA|2 AT,
S. gordoniie A|o}EWd] Xe)7t FA4E o sE A
vehde A el 7] WEe]® ZEA B4V 2B
AF ABRAERY A2 WP E AAER] 2HYPE
o2 ATY AFPe] stEg AR JZE7| R
polyPel) S S ade 7 dulgle Ao 47
=3

w29 A9E 1 s e =4 Jehts
Porphyromonas™® & ZAZ P =
pelyP7t Tubli Seal?l AT EWNE =ole ALE eyt
o} &, 39% AH26Y A% polyP(2%)7F P. gingi-
valis o5 Fo)4 2561 W3 SFdadE 244% F7}
AZA polyP (3%)7F 1049 AH262 YTFEHE P
gingivalis ATAT 28¢] disiX® 13% A= 7131
g BHf, 399 Tubli Seal®) -7+ polyP (2~3%)71 p.
gingivalis TF & ATAL 283 W50 ths) 25%,
35% 4 Z7MZa, 10498 Tubll Seald T EFE
polyPd] Sl8] F @5 ¥RG BT TSI ITFT
& 9—-61%4 %= F7M1A0. SH2E A& 2561 ¥
8 ATAT 289 Whie B4 249 o5& g9=Ax 3x
s 5] ATAL 083 2 Yo a5 AFY B34
ol o] YEgal A Fge] A2 o ¥ Ay
3G 3 palvPE A EE ] e 2oE #EA
LSEAP A FAZo R 98] Ao s AFRdEe] 25
ARE YAV A2 Mt i AE 2832 g Y
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