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A STUDY ON THE ANTIBACTERIAL EFFECT OF IRRIGATION
SOLUTIONS TO STREPTOCOCCI

Jae - Han Shim, D.D. S.*, Mi-Kyung Im, D.D.S., M. S. D.*,
Du - Seok Han, D.V. M., M. S., Ph. D.**

*  Depriment of Conservative Dentistry, College of Dentistry, Wankwang University
** Deprtment of oral Anatomy, College Dentistry, Wankwang University

It is advisable to use irrigation solutions which have strong antibacterial effect and weak cytotoxic
effect on treating root infections. Streptccocci are ones of the most frequently isolated microorganisms
in infected root canals. The antibacterial effect of ten irrigation solutions were investi gated on S, mutans
(19449), S. sanguis. )10556) and 4 streptococci isolated from saliva of healthy persons. These strepto-
cocci were exposured to irrigation solutions during 10 sec, 30 sec, 1 min, 3 min, 5 min, 10 min,
30 min and 2hrs respectively. Four irrigation solutions which showed strong antibacterial activity
were diluted to 1! 1 to 1: 10,000. Then they were subcultured on blood agar plate an observed
after 1 day. 5.25% NaOC1 had the strongest antibacterial effect. 30% urea ard normal saline showed
no antibacterial effect. 50% citric acid and 3% H.0, showed relatively weak antibacterial effect. 15%
EDTA had very weak antibacterial effect.
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B Ao A3 dF2%E Streptococcus sa-
nguis(ATCC 10556), Streptococcus facalis, Strepto-
coccus salivarius, Streptococcus constellatus, Strep-
tococcus mitis, Strprococcus mutans(ATCC 10449)
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streptococcus on BAP

thioglycollate broth

37T, over night

6X10°,/ ml

0.1ml

irrigation solution 5Sml
(10sec, 30sec, 1min, 3min, 5min, 10min, 30min, 2hrs)

0.001ml
BAP

37C, over night
colony

Fig 1. Procedures of assessment for antimicrobial activities
of irrigation solution to streptococcus

streptococcus on BAP

thioglycollate broth

37T, over nmight

6X10°,/ml

0.1ml

101, 1710, 12100, 11,000, 1: 10,000 diluted irrigation solution 5ml

(1min, 5min, 20min)
0.001mt
BAP

colony

37C, over night

Fig 2. Procedures of assessment for antimicrobial activities of

diluted irrigation solution to streptococcus

W 1o o3t MaERAEe TAS A Table
1—69 ZTE I} S.sanguist 102049 &
TEH?E BEA £33, S mutansy= urea, <
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23149}t 3% H,0.= S. salivariusol tish 3&, S.
fecalisoll Thal 30l 217 T AFHE eI
Positive(+) 2 FAIS 31& AE3 o] 1007] o
o], weak positive(+ %) 1007} w]7H& ojw] g},
15% EDTA¥ S.salivarius$} S. salivarius® 30+,
S. sanguius® 2413t Fo) SFATAE el A g,
Uiz A7 gside dHadst it 50

% T-AAL S, salivarius$t S. constellatus, s. mitis®l

Haide 1027 o= FHEFAE JEP) JAA T,
S. fecalis®} S. mutansoll A& 5%, S. sanguisll
e 1080l Aol FHEAE Ve
U 1o o8] SHAHNS A3t FEHE
H| & A7 Table 7—-10% 22 AHE A 5.
25% NaOC1-& 1,00081E 843} S. sanguis, S. sa-
livarius, S.mutanso] th3l 189 =ZFAAE 3
97} 4719, S.constellatust 5%, S.fecalise

Table 1. Comparison of antimicrobial activities of irrigation solutions to S.sa-

nguis
30 sec 1 min 3 min 5 min 10 min 30 min 2 min
525% NaOCl -* S - - - - -
3% H0; + + +* - - - -
Normal saline + + + + + + +
0% Urea + + + + + + +
15% EDTA + + + + + + +
50% Citric acid + + +v +v - — -
3% Phosph. acid - - - - - - -
1% Benzalkonium - - - - - - -
Glutaraldehyde - - - - - - -
10% Povidone - - - - - - -

*: +>100 colonies; —,no growth; +*< 100 colonies

Table 2. Comparison of antimicrobial activities of irrigation solutions to S.feca-
lis

10sec  30sec  lmin 3min Smin  10min  2min 2hrs
525% NaOCl - - - - - - - -
3% H.0, + + + + + +v — -
Normal saline + + + + + + + +
3% Urea + + + + + + + +
15% EDTA + + + + + + + +
5% Citric acid + + + + - - — -
0% Phosph. acd| — - - - - - - -
1% Benzalkonium - - - - - - - -
Glutaraldehyde - - - - - - - -
10% Povidone - - - - - - - -

*: + 5100 coloniess —,no growth; +*< 100 colonies
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208 =E2AA AR 4 Qo) a3y Eold S,
mitisell M= 10819 FHs)x FFETs}
ElubA] e9kth. 10% spovidone-21,0008) 3432
7A¢ BT ol A5k, 1008 JA 8L 7% S.mi-
tisE A8k o] AekA] Fgkrh. S, mitisE NaOC
17 w27 2 1089 S48 g+t g o] glofFiTh.

[SIR L |

Gulutaraldehyde= 1008] 34808 ¢ S, mutans,

108 3418k 20l S, salivarius$t S. constellatus,
S.mitisol] hallAs 182 22 AAR Fdeo] 1}
BRI, S sanguis®} S. fecalis, S. mutansol] o 34
= 5%0] Aok FHH o] JETh 1% benzalko-
nium$ #48 LA E S salivarius$t S. conste-
llatus, S. mitis7} 1004 31418 §S o 58] =jupa
G EIE EL, 108 348 39 S, sanguistE
5%, S.fecalis® S.mutans® 2080] XU} g7
BH7L el

Table 3. Comparison of antimicrobial activities of irrigation solutions to S.saliva-

rius

10sec 30sec 1min

3m

in 5min  10min 30min 2 hrs

525% NaOCl
3% H.0,
Normal saline
0% Urea

15% EDTA
5% Citric acid
3% Phosph. acid
1% Benzalkonium
Glutaraldehyde
10% Povidone

w

I+ + 4+ +
+ + + +
+ + +

f
f

!

+ +
+ +

*1 4100 colonies s —,no growth: +*< 100 colonies

Table 4. Comparison of antimicrobial activities of irrigation solutions to S.constel-

latus

10sec 30sec Imin

3min Smin 10min  30min

525% NaOCl - - -
3% H0, + + +
Normal saline + + +
0% Urea + + +
15% EDTA + + +
%% Ciric acid - - -

3% Phosph. acid
1% Benzalkoniym
Glutaraldehyde
10% Povidone

4
+
+
4

2hrs
} . w - P J—
+- + + +
+ + +
+ + +v

*1 4100 colonies; —,no growth: +*< 100 colonies
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Table 5. Comparison of antimicrobial activities of irrigation solutions to S.mi-

tis

10sec  30sec  lmin 3min 5min  10min 30min  2hrs
525% NaOCl| - - - - Z - - -
3% HO + + + +™ — — — -
Normal saline + + + + + + + +
3% Urea + + + + + + + +
15% EDTA + + + + + 4w - -
5% Citric acid - - - - — - - -
%% Phosph. acid, — - — - — — - -
1% Benzalkonium - - - - — - — -
Glutaraldehyde - - - - — - - -
10% Povidone - - - -~ — - — -

* + 100 colonies: —,no growth ; +%{ 100 colonies

Table 6. Comparison of antimicrobial activities of irrigation solutions to S.mu-

tans

10sec  30sec 1min 3min Smin  10min  30min 2hrs
525% NaOCl - - — — — _ _ —
3% H.0. + + + + + — — —
Normal saline + + + + + + + +
15% EDTA + + + + + + + +
50% Citric acid + + + + ~ - - -
1% Benzalkonium - - — - — — — -
Glutaraldehyde - - — - — - — _
10% Povidone - - - — — — — —

*: + 100 colonies s —,no growth : +*(100 colonies

Table 7. Antimicrobial activity of 525% sodium hypochlorite with serial dilution

S.sanguis Sfecalis  S.salivarius  S.constellatus S.mitis S.mutans
dlionro 1 5 20 1 5 20 1 5 20 1 5 2001 5 20 1 5 20

1 —_ —_— — —_ — — — — —_ — — — - - —

|

0 - - = - - = - - — = = — + + + - - -
0? - — — = = — — = — = — — + + + - - =
10° — - — 4+ +* - — — - - — "+ + + - - =
0° + + 4+ 4+ + + + + + 4+ + + + + + + + +

*: + 100 colonies s —, no growth ; +*{100 colonies
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Table 8. Antimicrobial activity of 10% povidone with serial dilution

S.sanguis  Sfecalis  S.salivarius  Sconsteliatus S.mitis S.mutans
dhnmto 1 5 20 1 5 20 1.5 2 1 5 20 1 5 20 1 5 20
o 1 —_ — — —_ —_ — — —_ _— —_ - — _— —_ — — — —
00 - - = - = = - = = - + + - - =
102 T T
10° + 4+ + + o+ o+ o+ o+ Y 4 s+
0 + + + 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
;73;')100 Coloniesvi -, no g;o\Avth *":(10(;Lolonux
Table 9. Antimicrobial activity of glutaraldehyde with serial dilution
S.sanguis Sfecalis  S.salivarius  Sconstallatus S.mitis S.mutans
diltionratic 1 5 20 1 5 20 1 5 20 1 5 20 1 5 20 1 5 20
. - - - - - - - Lo - oo
0w' + - - + - = - - - - - - 4+ 4+ 4+ + - -
100 + + — + o+ = A+ o+ A+
10° + + + + + 4+ + + + + + 4+ + + + + +
10 + + 4+ + + 4+ 4+ o+ + A+ o+ o+ + o+
*: + >100 colonies ; —, no growth ; +¥<100 colonies

Table 10.Antimicrobial activity of 1% benzalkonium with serial dilution

S.sanguis S.fecalis S.salgvarius S.constellatus S.mitis S.mutans

diltioneatic ¥ 5 20 1 5 20 1 5 20 1 & 20 1 5 20 1 5 20
— 1 e T
R e e e S S
10 + + + + + e S + o+ o+
0 + + + + + + + + + + + + + + + + + +
10 + + + + + + + + + + + + + + + o+ + +

* . 4 2100 colonies ; —, no growth ;
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32)
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AR Bol 2B H A2 AL THse] AEA

k. EDTAR %< 4% ¥ Yed
2 FAoll B3I AFolA Beisterfeld5® 2 9
A2 FH3d 2BF A RO HE ¥
&l TS PAA Ysivhe ditd B3E 3k

TFAAte] FFae] @A Smiths"L 714
MFelAl 5.25% NaOClETh &3 Fdaxrt 3l
o o). NikolausT®E @714 AldolA 50%
F¢4te] 5.25% NaOC1# H]&3 A= gty
Htka #r}.

AR A FH (streptococc) & L 4F
ZBAHA L] FHEHE vln Ak AYIA
A3 63 F%F S.sanguis$t S. mutans® BEETT
olt}y, UdA 43FE ALT AUA3 He gHAe
AGPFAFIR o] HFT F 2EEFo] dojd J
g, Z& u4y I S5 gstS Vitek Jr.(VI-
TEK Systems)Z A3}t 54 ZAME A3 3wt
2% 679 e oMdsided YESE &
FZ 270 S. mitis2 THH AL, S. sanguis, S. sa-
livarius, s. constellatus7} 1718 B4 H A3 FAHHA
2o AE U7t Ik HE¥d TFE S feca-
lis® TREAD. ©lF S.sanguist TFE TFE
APooz AP ALstdn, FRHA &L
#F= Agstgact. T3 AFZATAA ] )
Fate] YRFRFste] ARgglon, o 157U &
A Aol ste] A3t

ZAA A BAHE 714 ATF alpha- He-
molytic Streptococci®t Enterococci® T+ BIH
ne® A7) 58 AHIR, AdE 239 A
Sole FAW Aol FYE F YoBE e
239 Aol 9% e Frrskdoh

E AgoMes gt £EAR go] 0] povi-
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24130 BA =2 A17ME do2 dFsh e
2ot ureas AT o] QIUL, EDTAE
v <k3HA T EAE vEIY H0.9 T
A2 gtoll it <7k o2 AFE e Sith HO,
& S.salivarius?t 3%, S.fecalis?} 30%-¢] Hofok
FHAESGE 7IdE F UUTh. TANL S saliva-
rius®t S. constellatus, s.mitis®ll A= 1047
Hox gadastsE Jetd A, S fecalis?) S.mu-
5%, S.sanguist 10%0] Fojof st ENE

L4

tanst=
71 g & A WA NaOC13% benzalko-
nium, glutaraldehyde, povidone-& 6% 2] {27
st ZF 10Zelle] FTHE EJG. olF
NaOC'lTJr benzalkonium, glutaraldehyde, povidone
10804 314 38te] 10,000817FA] 3]A 8- THES]

‘:]'. olF 71 Fa g o] $531A vERd A& NaOC
124 559 #o tis] 10008004 s g
B AT}. Povidone2 1008i¢lA 5%9] ol thsl
1#olel FFaFAE YepHA

Glutaraldehyde$} benzalkonium-2 1084 3|4
= gEanrt Qe dol glo] mina Fuans)
22 402 yesith Sol@ug A& S mitiss
Sodium hypochlorite$} povidone2 109 1% &
B3t o] FA| ¥yt

£ H¥ e ZZe 477
He) FueEs Hristde, ol
AE dou= T3 Ao HF 5[’5]4
ofyzin Azt 23y oA Ho] 7}X1
AR ddEe Ao g Wy g v
s Fozd, ZHEAY NPt 288 £ Qe
H oA 2o 93 THA e 252 7]
s 2 ololg Foug SRAdge FHEs g
TY3 okge AA] U H45x Fojof Fug
=4 A48 A9 gE Z@HHYe a5 S
H7ysk= Aol wpgA & Ao Algdth
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ZEE TEAE AFae] E3) HAYE vt
2% ZFTF(S. sanguis, S. mutans) 9 43| A
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