TR A Y 2|

—CHEIA| M2 E (K] ¢ Vol.15, No.1, 1990—

S g ol e oA+t

NgUEE ADge Aanee 2
/0| - olF 4

2 X
I.4 @&
I. Az € 4y
m. 4843
V. % 9 3¢
v.2d @&
AEd
AEXE
I.AM4 =
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HEZ S#EXEY EFHL 2@ AFE daA
NAY AAsHE Rolgv,

T8 ofF EF3T ETAE FHE ZHn
UM ZHPAFE FHE 2@ 52T
ZALS: M E & Apobd Aol dAE L 7t
=g e FE0] Avkd. wela el
TAA BY 328 2ol 7177 =228 & gl
e o8 AHAE A8k FAIE S M F st
ATE FolAY FaAAK gt o) FAQ] <&
AHYe FFaFe okl {7 & Frixyq
FHEARZE ojof I THFE dolne o
SOE ZH HaAo] FHojof FHrio,

NaOCl-& 2@AF gz de AMgHolA st
o FEEA7} He FFAZA AR AR
AL Mz EHEHAI AT, Spangberg 5
S AEEA A7 2} 5.25% NaOCl& 23414
dog AREsl7ldE YR 40 F3thi B
A°. FFH ZTOF =3 A}Fo| 5.25% NaOCl &
#™o] AT AAE u} 1o, Becker?F-2

NaOCl¢] 23 3F& doiztd 4 5%, ¥53 §
& oz FEE 2 v g

Grossman'®¢l]l &3 3% H.0,% 5.25% NaOCl-&
A2 AME-3te o] AEHULH ojn HA
He AL 2BAYE =928 Bo] AHEEHY
stok, B SR P2 AT e A
YA EPE THAYRO R ALEHa oD,

ZHYAPA FE7IT g3 2@ o Hrle
TErgo] @Az ole] AT A& ofF H
A A Fro vy A G Ro PHME =]
el Fx AT o) AAEA B3 A7t
QeH® A A (citric acid)& NaOCl 3 ¥ 8 81
AEA] AFAEQ SRR HriEed,
@A o}y Ao} ATE MYATI L,
NaOCl & @502 AFS-3 BBt £ 85 A A
EFFo|gn Bag Rk, Daly?s AFHo]
© AWM AL HYE st FA4te] ¥
TEH &S R

Smith®®$& S. faecalis, Bacillus sp., C. albi-
cans o N3 25% FALTH 50% FA4 L 5.25%
NaOCl % A& 2 47}t 2 FFEYE vlmsio
TAske] FFAFHI} AR 5.25% NaOCl E ke
oF&tt}il B33 tl, Nikolaus®F-& TdolA W

T 459 oA AFo disiA 50% a4
5.25% NaOCle! & Fxe JFaxr] gon
L=

HT ¥4 ATE FEstn mgste gl
wgsto]l W 714 ATl (oY HAE o
oFle 28 ATz e v} oE®, Sa.
biston®*’F-& 8 F8l9 F4 Tl TFlA ot
E59 Ao 714 ATE 2o, 65 FH Y

¥ ege 1988 eI Y QAT o FojuHY.
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A Fe AT78lY BHIAT F 66% °l3°l
AY B AFelRen o)F 1FATEH F
A9] streptococcus 7t 7HE BL YRR AEHIA
o2 BR13tgtt. Bartlett® S 21 F#l 9] stotF
JurFdedTee F7IA AFo] +A3A e
don 2ngon, Kannangara®FXE 61 589
¥4 NQE SN 74% S B NG AT
9% Zgolgtn Buf v} Labrica®FE 50 F
#e FAGAR ol 86% <] AAANA §714
Ao 2o ot Bagct. =¥ Zavistoski
wej| o3t 2GR AEAME 0% FHAA =
7145} gAZAFo] EAF ATk R H A

olo] AAE TTAHYez diy AMgIHE
NaOCl & H:0., AA|5 =2FAAERSL
FFENF YO G A FAL] T A
Q¢l0] He G AF 7EH I A 259
y# ol=Ax FFYo) A Hastd 2 2AHE
B33ke vholoh.

I, Az 3 e

1. & o IF
Agdstmy e 48R HA AN £HE
FFE FAA FNZAFT 7E3H 24 AT 2
2¢ Aggen, 37|14 ATF S. auweusT
ATCC 25203 EEFFE AHE-3tEH. 4% &3
3 #FFe g2 2o
g 7] AT : Clostridium perfringens
Clostridium spp.
Peptostreptococcus anaerobius
Bacteroides fragilis
Bacteroides melaninogenicus
Propionibacterium acnes
Streptococcus intermedius
F 714 AT : Staphylococcus aureus(ATCC 25293)
Group-D Enterococcus

2. lrrigation solution 8] &5
Normal Saline(0.9% NaCl)
3% H.0.
10% Citric Acid(H,CH;0r. H,0, M.
W. 210. 14)
50% Citric Acid(HsCeHsO, H,O, M.

W. 210. 14)
0.5% NaOCl
3.5% NaOCl
3% H:0.+3.5% NaOCl

3. XMz % 7|
Enriched thioglycolate broth(hemin,
Vit-K, bicarbonate)
Brucella agar plate
Aerobic incubator
Anaerobic incubator
Autoclave
No. 80 Paper point
Kahn tube
Vortex mixer
Stop watch
Pincet
Vitek colorimeter(Vitek Product No
52-1210)
Alcohol lamp

4, a3 "oy

4EF FFEL 15m8 thioglycolate broth of ¥
37C Al A 48 AZHES ST A F Vitek colorime-
ter 2 TFE 9X10¥ml(MacFaland 3o HeA
A3 & sterile Petri dish ol &0}

DWY 1IED

Autoclave 9} No. 80 paper point 65 71 & £5-3}4
7hE SAUNERZLE AR YriAle F7t
270 Petri dish ol ¢ 10 £7F gt} 5mf Kahn tube
65718 F¥)3ted 971 Kahn tube o &4de] &¢#
AHAL oF smé¥ @2k, Petri dish A paper
point & AE=E pincet 22 7o} 871 Kahn
tube ol 7] 1744 ¥3, YA 1708 Kahn
tube o= SAURFLE Fo| EAYES paper
point & 170 ¥eth 58 Foll 4719 Kahn tube
oAl paper pointE AW o] 15mf thioglycolate
broth ol 70 ¥, vortex mixer £ 1027 & 4L
9 37C AN 48 AFS FFAAG. UHA 4
9] Kahn tube &) paper point & S tHZT ¢ paper
pointE 158 Fol AUlo] 9 & Yoz &
TAAHE 3).

48 A%k ¥ thioglycolate broth ol A1 turbidity 7}



¥ 1 83Ty gopdy
W14 A
A
Thioglycolate ST BelA 37C, 48 A1 F#(MacFaland 3.0)
b
Paper point 10 #3F &%
\
Irrigation solution ©] 321 Kahn tube ] &3
i J W Il
T 1
{ V)

0F, 18, 28, 4%, 8%, 162,
32 2% paper point 73
Thioglycolate S & ol A} \
37C, 48AT FF Thioglycolate 2% o] A
\ 37C, 48N FH
Brucella BAP ¢l A] \
37C, 48 A3 Brucella BAP o} 4|
AN Wk 37C, 48 A3
#7148 W

5EF, 158F paper point 74

B 2. HEd=T

#7173 A
\
Thioglycolate &3 9 ¢l A
37C, 4842t EF (MacFaland 3.0)

!
Paper point 10 &7 BF
)

Thioglycolate -7 < o]}
37C, 48X 5T
{
Brucella BAP < 4]
37C, 48 A17F
B8 e

=R a3t 71533 Brucella blood agar plate
(Brucella BAP) 9l subculture 3+4] anaerobic cham-
ber o 37C, 48 A1ZHEQH vl F3t & (colony) 9
BARTE GASL 71EW. Petri dish ol F-2
paper point 171E Z@AFAA) BAFm Y
thioglycolate broth ol ¥l FwA1Z H Brucella
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BAP ol Ml FAIA YFdizEo g AMESAD. &

714 MEL& blood agar plate(BAP)l subculture
319 gerobic incubator A 87CHA 24 A|ZHESH
ulj oFat g b

2 8 IE D

&%5# No. 80 paper point 60 HE 7+ 4



X 3. SAHYRE

o

Paper point
\:
Irrigation solution ©] 7! Kahn tube o] &%
I
2

5%, 15%% paper point A
\
Thioglycolate 27 ol 4]
37C, 48 A1 FF

€«

0%, 18, 28, 48, 88, 163,
32 &% paper point A4
{
Thioglycolate -7 <j ol A

2 37C, 48 A1 BT
Brucella BAP 9} 4} J
37C, 48 A3 Brucella BAP 9| 4]
B4 w% 37C, 48 A3+
A7 wie¥

HEzFo2 AMS3t UmAle EF7t B3 Petr
dish ol B8}, Kahn tube 56 7} & FHlslo] 8
78] Kahn tube o] Z}2te] S-FA A A& oF 5méy
I=5i= 8

25¥ pincet 2 T¥F-oll B3I paper point & 30
Z, 18, 28, 4%, 8%, 16¥%, 3289 3y
7AWo] thioglycolate broth o] Wy I3} 2& Hhyg
o2 FAAHY. ST ¥ €714 AT Brucella
BAP 9] subculture 3t3 E 714 A2 BAP 9| sub-
culture 3te] W I3 22 ie 2 wjFsigo.
FARET € SAURTE Y 13 Zo] BE
AgdFo] A& ANPSFFYHE 2, ¥ 3).

m, 2343

Wy 1 g2 AR FFE 714 AldE 53,
3714 A 25k olF {74 TF+E B.
melaninogenicus, C. petfringens, P. anaerobius, P.
acnes, S. intermedius ©]3l, 714 #FE S. avu-
reus, Gp-D Enterococcus ©]31th. & ToM ¢
ARETH S-S ANste 4z gy 9
+44E A3
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Ztzrel ool gisiA AW REE, B. melanogeni-
cus © Table 1914 B AX¥M normal saline &
3% Hx0.:+3.5% NaOCl mixture(°] 3} mixture) o A]
2F Ao, 3% H001A4 5% Brucella BAP 3
et gAolAiL, mixture A 158 Brucella
BAP 5 3112k S-4gol Atk YRR 10% citric acid,
50% citric acid, 0.5% NaOCl, 3.5% NaOCl 9| A&
25 &40

C. perfringens = normal saline |4 Z}5% 1, 10%
citric acid o} 4] 589 thioglycolate 1A 2% &
]2} Brucella BAP s X & 4 7] =% A,
15 %= thioglycolate broth 14 17A%t Eeslg
£ Brucella BAP )M Q4] 47 25 Zgc),
o& 7T EF mixture N4 A, C.
perfringens < thioglycolate broth, Brucella BAP &
F SA40lsitr. 2ol 3% H,0. 50% citric acid,
0.5% NaOCl, 3.5% NaOCl oA E &4 0] v}H(Ta-
ble 2).

P. anaerobius & normal saline ¥ mixture ¢ 4]
BE5 A3, 10% citric acid o)A 58] 177
thioglycolate broth oAl &E¥3} %3 Brucella BAP
A= 1AL AFT. 0.5% NaOCl3 3.5%



NaOCl AK€ 58 47 2709 1A ¥z
vsrel. 3% H,0,% 50% citric acid A& 25
<A o] ArH(Table 3).

P. acnes = normal saline, 10% citric acid, mix-
ture e BF FAOIRL 3% HyOx 50% citric
acid, 0.5% NaOCl, 3.5% NaOCllAM & EF &
23011} (Table 4.

S. intermedius = noraml saline, 10% citric acid,
50% citric acid, mixture )X 5 FJIUL,
0.5% NaOClollAe 58] 1715 FAdolAvt. 3%
H.0,% 3.5% NaOCl ol A& EF &4 ol AvH(Table
5).

371 FFY S. aureus € normal saline % 10%
citric acid ANME 2F FAolUL, 50% citric
acid o14] 58] thioglycolate broth ¢} Brucella
BAP A FAolQ 15 ¥l 4010 mix-
ture N A1E 586 Brucella BAP 1A% %A o]}
th. 290 3% H.0.% 0.5% NaOCl, 3.5%
NaOCl A& 2F 4ol itH(Table 6).

Group-D Enterococcus ¥ normal saline, 3% Hz0»,
10% citric acid, 50% citric acid, mixture o4} 25
Aol 1, 3.5% NaOCl ol A& BF S eIt
0.5% NaOCl oAl 1529 Brucella BAP 94 1
gt oz Uk olvte AP ex2
A zZrAH(Table 7).

Wy 20 wel AYEY TFE 4TFE U4
MFLS B. fragilis, Clostridium spp.s P. acnes 3
Zola 3714 ATL S. aureus 1FoIAT

B. fragilis & normal saline, 10% citric acid, mixt-
rure I E 32E7HA EF AFA, 50% citric
acid®t 0.5% NaOCl& 8%7HA Asken 3% HO:

Table 1. Bacteroides melaninogenicus

T 28, 3.5% NaOCl& 1874 AetA 3.5%
NaOCl ¢] B. fragilis o ths} 7173 &d o] 48
Aoz J7 e QA k. Z A12E thioglycolate broth 2]
E¢ =279 Brucella BAP 9] wlFA e dX)3}
A (Table 8).

Clostridium spp. = normal saline Sl ME 25 A}
Foi}, mixture e 8EWA AR, 0.5%
NaOCl 9l A& 4 8, 10% citric acid o1& 2 ¥7A]
AgE3L, 3.5% NaOClollA= 1#71A A5ich 3%
H:0.9} 50% citric acid & 2% 2422 9} Clost-
ridium spp.©l ©thEl 71 }dHo] ¥ & AL
% 7}5 . oH(Table 9).

P. acnes £ normal saline o} 4] 25 A5k3, 10%
citric acid A& 16 £7HA] Astedl 1E1A 16
7+ A% thioglycolate broth o] 4] ¢~ oFgF &&
E& 2994 Brucella BAP dlA= To] & A%
39 cl. mixture XN E 30 27FAYE thioglycolate
broth 4] &8 X| %t Brucella BAP o] A ] 3§}
A §E7A ol AF AR Hol H& =
o] x5t 1EoA 8E A= thioglycolate broth ol
o] EAste Aoz AL4EUY. 0.5% NaOCl
M 1E7HA thioglycolate broth 9l A EEH8}
A%t Brucella BAP Sl ME 4 8744 o] A A
o2 Hol 287 4¥9 thioglycolate broth ol A]
e FEZ Aol EAStE Ae2 JH4HUT. 3%
H,0:} 50% citric acid, 3.5% NaOCl 2 thioglycolate
broth ol = 25 &4 o] A%t Brucella BAP ¥ &
A3 3% HO.® 287K FAolL, 50% citric
acid ¢} 3.5% NaOClelXe 30&AA FAHe=
o} 50% citric acid 9+ 3.5% NaOCl ©] P. acnes
d3 7bg Aol 5 Ao g Y= A (Ta-
ble 10).

5 min 15 min
Irrigation soln Thioglycolate Brucella BAP Thioglycolate Brucella BAP
Normal Saline + + + + |+ + + + |+ + + + |+ + + 4+
3% HO, - - = - + - - - —_ - = = —_— - — —
10% Citric Acid T I e
50% Citric Acid U U (UG U U
0.5% NaOCl - - = == - = == = = == = = -
3.5% NaOCl e B e e o
3% H,0,+3.5% NaOCl | + + + + |+ + + + [+ + + — |+ + + -

191



Table 2. Clostridium perfringens

5 min 15 min
Irrigation soln Thioglycolate Brucella BAP Thioglycolate Brucella BAP
Normal Saline + + + + |+ + + + [+ + + |+ + o+
3% H0, I NS —
10% Citric Acid - - = -4+ + 4+ + |+ - = =]+ + + +
50% Citric Acid - - - - = = = - - = ===~ -
0.5% NaOCl U U PO UG U U N —
3.5% NaOCl _- e e = | = = = == = = = = = =
3% HO:+3.5% NaOCl | — — — —|[— = = —=|— = = = —- — — -—
Table 3. Peptostreptococcus anaerobius

5 min 15 min
Irrigation soln Thioglycolate Brucella BAP Thioglycolate Brucella BAP
Normal Saline + + + + [+ + + + |+ + + + |+ + + +
3% H:0. S I e
10% Citric Acid + - - = = = - = = = = = =
50% Citric Acid U U (U I U [ -
0.5% NaOCl + 4+ - =+ + = == = = -} = = = =
3.5% NaOCl + — — =4+ = = == = = =]= - - =
3% H,0,+3.5% NaOCl | + + + + |+ + + + + + + 4+ |+ + + +
Table 4. Propioinibacterium acnes

5 min 15 min
Irrigation soln Thioglycolate Brucella BAP Thioglycolate Brucella BAP
Normal Saline + + + + |+ + + + [+ + + |+ + o+
3% H0. S T [
10% Citric Acid + 4+ 4+ + |+ + + |+ + |+ o+ o+
50% Citric Acid R U e
0.5% NaQCl S i L
3.5% NaOCl S U RS L
3% H.0.+3.5% NaOCl | + + + + |+ + + + [+ + + + |+ + + +
Table 5. Streptococcus intermedius

5 min 15 min
Irrigation soln Thioglycolate Brucella BAP Thioglycolate Brucella BAP
Normal Saline + + + + |+ + + + |+ + + + |+ + + +
3% H:0:. U I e
10% Citric Acid + + + + |+ + + + |+ + A+ |+
50% Citric Acid N T I S N AR S B S S S
0.5% NaOCl + - = -+ = = - = = = =-|[= = - =
3.5% NaOCl U U U
3% H,0,+3.5% NaOCl | + + + + |+ + + + |+ + + + |+ + + +
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Table 6. Staphylococcus aureus

Irrigation soln

5 min

15 min

Thioglycolate

Brucella BAP

Thioglycolate

Brucella BAP

Normal Saline

3% H:0;

10% Citric Acid

50% Citric Acid

0.5% NaOCl

3.5% NaOCl

3% H;0,+3.5% NaOCl

+ + o+ +

+
+

+ +

+
+

+ +

+ + o+ o+

+
+-

+ +

+ + + +

o+ o+ +

+ + + +

+ o+ o+ o+

Table 7. Gp-D Enterococcus

Irrigation soln

5 min

15 min

Thioglycolate

Brucella BAP

Thioglycolate

Brucella BAP

Normal Saline

3% H0;

10% Citric Acid

50% Citric Acid

0.5% NaOCl

3.5% NaOCl

3% H0.+3.5% NaOCl

+ +

+ + + +
+ + +
+ o+ + o+

+
+
+

!
|
|
i

-+

+ 4+ + +
+ + 4+ +
+ o+ o+ +

+
+
+

+ o+

+ o+ 4+ +
+ + 4+ +

+ o+
+ o+
+ o+

]
i
|
t

4=

+ + + +
+ + 4+ +

=+
-+
-+

+ + + + +

]
|
|
i

+
N
.
4

Table 8. Bacteroides fragilis

Irrigation soln

30sec

8min

16min

Normal Saline

3% H,0,

10% Citric Acid

50% Citric Acid

0.5% NaOCl

3.5% NaOCl

3% H:0,+3.5% NaOCl

+ o+ + + + o+

+ o+ o+
+ + o+

+
+

Table 9. Clostridium spp.

Irrigation soln

30sec

1min

2min

4min

8min

16min 32min

Normal Saline

3% H,O;

10% Citric Acid

50% Citric Acid

0.5% NaOCl

3.5% NaOCl

3% H;0,+3.5% NaOCl

+

+ + +

+

]

+ o+ o+

+ +
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Table 10. Propionibacterium acnes

Irrigation soln 30sec 1min 2min 4min 8min 16min  32min
Normal Saline + + + + + + +
3% HLO: + % + % + % - - - -
10% Citric Acid + +%% k¥ k% + % % + % % —
50% Citric Acid + % - - - - - —
0.5% NaOCl + + + % + % - - -
3.5% NaQCl + % - - - - - —
3% H,0,+3.5% NaOCl + + * + * + % + % — -
* No turbidity in Thioglycolate broth, growth on Brucella BAP

* % Very weak turbidity in Thioglycolate broth
Table 11. Staphylococcus aureus

Irrigation soln 30sec 1min 2min 4min 8min 16min  32min
Normal Saline + + + + + + +
3% HO, + % + % + % - - - -
10% Citric Acid + + + + + + +
50% Citric Acid + + + + - — -
0.5% NaQCl + + + + - — -
3.5% NaOCl - — - - - - -
3% H,0.+3.5% NaOCl + + + +% +% - _

* No turbidity in Thioglycolate broth, growth on Brucella BAP

%714 AT S. aureus ¥ normal saline & 10%
citric acid ol 4] 25 R5ER 50% citric acid, 0.5%
NaQCl A€ 4¥7HA ARt Mixture S A1E
thioglycolate broth 14 2 &7bA FHolA2nt,
Brucella BAP 914} 8 £7}A) o] wiF= U} 3%
H:0,9} 3.5% NaOCl A thioglycolate broth o1
2 gAolie, 3% H.0.x Brucella BAP oA
287A o) A 3.5% NaOCle] S. aureus o)
a3 71 dTgo) 59 R 2 YrrE AT (Ta-
ble 11).

al

=

2t

2 3 ot

—

v, &
B. fragilis © ¥714 Z1#-8AITLEA penicil-
lin o) Yol Q1 3t dF doiue FhdaA
713 8 90702 HauFryeo,
B. melaninogenicus & ZHSA Y AT
o, ol@e] A4sle EiE hematinol . Su-
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ndquist’$-& o9 Bart Qi 57 Jag

Aotefl A FFo] e S B. melaninogeni-
cus 7t AA® 159 & g4 g £
UERd T BTk Griffe*® 5% B. melaninoge-
nicus EA Y FF, FF A, 43 Fo) AN
Ak 3t

Clostridium spp. @& Z2@uUdA 28 ¥c:
=X A olE(spore)E FA = ¥R A7
o224 ZYT J24£E F9e.

P. anaerobius= 714 IFSATILR 28
A FAUA TFE oy,

S. aureus & 2FFY, TN AT BEE
S@o A E3I) FAIAGR,

Enterococcus € ¥ %3 57144 Aol n strep-
tococeus & A F W&t vy R S04 groupD
streptococcus S TP,

AYAdFE gg 2EANYIRY 2P EH o)
Hou =R AANY & god FEzss



ﬂf‘_f z—l_o_i iiqgiq_ll,lz.w,zl.zz.&’i.fﬁ.%)- ‘E_ }é‘@oﬂ
A Ay dee U4 Ad 7550 048 A
2% g 2% $3Fo] 9l Ao VElhgTh

3% H:0,= 27143 Ml <] group-D enterococcus &
AYEH 75 FAAFH S. aureus oA 4%
o} dolx gugo| Yy Aoer e} ¥lnF
S8 FFAZE GriEY

HO= @522 HUS= NaOCld ¥a8te A}
2oz N F S0 33 FE3le 49 chlo-
rine AFE AP, ol TFAHL FAT
SHFTE doVME 23 {U1EEE 23T ¥
o2 dojiio] X2g o) FALF(flare-up) &
+EAE FE A2,

Svec”&-& NaOCl# H0.8 Zujz A14% 73
29 BHHGTE AHET AAA 2HAA 1
mm % 3mmolAde F £94& WL 447t @
At A EE ] +3t 5mm FEAAME &gt
55l BHuol. Baker?5E F £9¢ 3
48 F BHAANEFE AME T A BA
AAAFA7 2 dvh. =3 Harrison® 52 F
E4& FFOE oA AHEHE W S. faecalis ol
dases dFeoe] gludn Bug wp vk,

£ AT MXx C. perfringens 1A%t 5 8 o]
gaHo] JebL, Clostridium spp., P. acnes,
S. aureusAlE 8% o4, a¥te] g Fof o
qAM 158 oY =EAAR dEyo] JehtA
ggot WA o3 JFA2 e

Harrison % £ 48L& 5 SRAdAE 53o g
He Lgor FFHE Hrisigorg ymi
Pl 2 zdolgtn B = flu)h, 28y
280l F &A o) 93t B2 A A HAA Fo o)
§do] golle 7Frt gong F LAdo] ZL
A2 AEF3HH AZ HdoldA Joys ¢IF
91 A48 4 Aok gk NaOCl® H.O.E
R AHE-EHE g o] NaOCl#He ARgshe W
HEG vizA 533590 SF3AIYP L ohv)etn
R EAS A=

SHARA VT AUL 28 9o Arle
2L FHAAEIY AAAR =g X7}t
Qo O = @Fo] friRA LM £309A
3 chelating agent ol 2l8]A A3 A AR
gotd Aol Mz dZd", H33td gde P
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AE AR AL Qo x2E e & HF(flow)
I FHd4e FaAn, vAEe] HYE FAEAY
O =@Eo] wolye AL 39 3L B
ZAE £ Yok, P goz oo Aqgd
#7124 ZA7E Folsle AolA#E Yol 2
FAHHo] AFAH oz LA Z3A 3y F
AA e ARE WAFH®,

Loel®& citric acid & NaOCl # ]2 AFg-3ho
a2R3E Z@MHE TR BIsiged,
Baumgartner'® 52 citric acid ©=°|t}, NaOCl &
HE3h 427 NaOCI9hg A28t HfRTe T
TF AAEHN} St BastHoh E3
Daly” citric acid 7t XAl FFaH7t 3l
o 2ag uf ek, ok FTFEAIE citric
acid @] 2 pH W&, LFxe F40]L9]
AEFEAY NE 979 UL 424 ¥y
AANAY AFiie FFsod A,

Smith 5L THAHAZ citric acid & AHE-%
BE FS 3718 Aol dishe} 5.25% NaOC
Buope st gt FE A7} Yok §en, Niko-
laus®E-& E7I AT dshe 50% citric acid 9
5.25% NaOCl & T5¢ ¥TaAFA7 v Ru
B}

B MM citric acid TE24 JolAd
Wedol stk Rud M ve x4 10%
4947, =& AAEG 2 gEags R 5
=2 AF d7EHE 50% £98 A4t

10% citric acid © 4% #F % B. melaninoge-
nicus 2} P. anaerobius, Clostridium spp. ol 415} 5 &
olglo|l A &dEo] A& ¥ UHA 559 g4
NFH 289 324 Ao distd 158 oy
=EAAE FEHo] g Aog Hol vlm3
gdge] oF3tn, 0.5% NaOCI# 3.5% NaOCl,
50% citric acid Bohe 93 FEAR AZ4€Ed.

50% citric acid & S. intermedius 2} Gp-D entero-
coccus A A 158 ol =EAAE To] FA @
ol wsl, B. fragilis® 8%, S. aureust 5%
ol EA7IE g go] el U A g4
Aol dairle 02T =EHE BF FJHE
7 A FE IS AHE-3 AP M S, inte-
rmedius & A3 E, 0.5% NaOCl, 3.5% NaOCl
< 583 15EAAM YA 874 AF 62l



s} e FEEAE YEY Smith T |T
Ame} AEHAUS.

B. melaninogenicus, C. perfringens, P. anaero-
bius & 50% citric acid ¢ 5¥ % =& Hox, A
o] dA=E= RL Nikolaus 59 29 dx3}
Y2}, B. fragiise 584 88 Alold &
gol Yelge sz 5 o= 878 & Ve Niko-
laus 59 AFol= 2Rt Wy o) o AAE
BE 50% citric acid®} 0.5% NaOCl, 3.5%
NaOCl& & 5 w2t FFgs dJehe A
ol @R}

NaOCl& Al&% AH FF3AY NaOCl 9 &
7ol g3 FFEHE UetEd, £ AF
o] e AAotA Aot Ee &N F 9]
opg JFoA {43,

NaOCl & 5.25% NaOC| € o] T@HAH Rz
A 7 Bo] ARg-E e in vitro A AE Z &4
EAJo] ¥ Aoz BiEH Bystrom®# Spang-
berg®5& 0.5% NaOCI€ 38 vt Ak 23}
Hand?5& 5.25% NaOCl& 34§ §9& i}
=7 3ol BA] Tadrtn FoM, Trepag-
nier® 5% 0.5% NaOCl&9& 43780 AY
S5 B vt glok. Shik®5& 2@ S. fae-
calis Y+ S. aureus & Wl FA1#A 5.25% NaOCl % 0.5
% NaOClo| Zte tFadE A7 274 5.25%
NaOCl & ¥FEH7} F& ¥ 0.5% NaOCl &
ge vATHHoH Hugrh
Harrison®%5& 5.256% NaOCl-& 3433 S. fae-
calisol H¥ FFaFA7 Astdin B

£ d¥9ME 0.5% NaOCl# 3.5% NaOCl &
a4g A9stgch. 0.5% NaOCl §4& 98 AT
ol gte] 24 S40] He Aoz RIY
Nenz AMEEYE, 3.5% NaOCl §<& & H
Eqol A ABA] AHESHE FxEolth

0.5% NaOCl& B. fragilist© 8%, S. aureus,
P. acnes, Clostridium spp. & 489 $7¥3dL Y
By, UmA FFAE 58T &FHAE 4
Fol JA = wEA Zd FHES YU
3 3.5% NaOCl 2 58°]%4 =&HY & o
Folq A E veille] Al AHEs 759
SRAHAF HF S5 FFAR FHrEAG.

W 1€ Nikolaus®5# #o] 523 158
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AP, 582 ZBAEA 2B/A YY) &
#e] golx FFAFHE Yehle Ji9 AT
22 A4E F Jev, 158 Huy 53
8L VIR FH A FES ANE F A g3E
Ago @R N &5 Adez
A A9

SHA A0 2 gnl-g A3 ol AA 2
TRAA Aol HEde YEG B HogA
ddel g Ze =1L g Agdd. 239
Arle A A3, BYE BEPuz @94
13 A 2AE FEe ITAFYY F2
olF 4ol o EF 2HY EFZJY RYyY
177 £HA g 2IddE FAFez A
ARA g §7IFF] AN I@AAAY 4
3 2t FFEAAE @A £ TP,
£ dddAe FFEARE Zze AFd g
HAEg o 44 2FRAMe A Agol &
A=el dernz JFPot AYYx =g
BzEd),

W IelMe  Shih®, Harrison®, Foley®,
Smith™®, APED Zo] Agd ZFAHAE =
3 A 4L AR AT Qs gEYS
v, Brhech o] Wil ose & TB/AH
o] Foiz A distd Fwgg Jehle
A2 ANDL L F Jerne, AriHe #FY
W@} Vet A48 P. acnes & S. au-
reus < thioglycolate broth A £F%=7F ve}
A ol T Aol e AoE Mo|Uuw BAP
A XE colony 7t FAFHUG. o= thioglycolate
broth I ME S¢toz E¥Ers AEyx gou
BAP subculture == ©]Ht} H& F9] MFo] £
= Fo AFel sMedty] wWEelth Wy I,
IelA zr 2@ g g2 SARZTE AH-
gt ZEAAY A9 e AGRE Yrhadh

B 48254 o3 gydsys 28-S A
Y M YHESE VY & gon F&d
@Y E4L Qe FLL Jdgsta ALg
slof ¥ Aeg AZEd.

EF NaOCl o] o33 SFAA Y] 7] 9
HMe gFEG ¥ ope} AL HERE ALiok
FEZ FE7t Hox 2-3% € Holok 89, Y
i SBYHA 2AFTE ¥A ¥4 o] F



o

ZoA AEF A FFoUY EFEE 4 e
YoFiA gege.

2 AFHI Y¥E citric aiedd T 50% HFEH™
FFHE NaOCITHE +531L E2F AAERE
S53ng A& dFHo A & Ao Azd
t}. NaOCl 3 H,0,Z B2 AHE-¢ 2= oA
H&3 AYP2AL BEY 2 ARE Ao ¥
Rolt},

EFE AP ALE R TFE 2 28N
2 #F7 ez 23y I3 4A35 @
ARg et B 4 gong Z@uda 2%
A2 dF7t A&E iRk & Folth,

v.&g £
A E59 0.5%, 3.5% NaOCl & 10%, 50%
TA, 3% H0n 3% HO:% 3.5% NaOCl & ¥
Fog He &9 F 759 TTAHY] AHE
@A &3 HA=HE J/8 AT 75 3714
A 234 dis) e F7YS ¥ 23FA . Paper
point & TFe B2 H, & SBAFA G $HAHA
LRFAIZHES R F AU} thioglycolate T Ml
R oA Bl ¥ F agar plate o)l subculture 3+ o5
2L HES 4
1. AYddsE FFHE YA ¥t
2. 3% H,0,% 3.5% NaOCl& $3LE 4& &
A3} 102 T4 vaAH o YTAEAGE
Jehd ok

3. 3% H0s 50% T4k, 0.5% NaOCl-& ¥ 33
78 FFERE JeRAh

4. 3.5% NaOCl& AM&§ 7% Z@AHYF
74§ 78 JFERE HAO.
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— Abstract —

A STUDY ON THE ANTIMICROBIAL EFFECT OF IRRIGATION SOLUTIONS

Mi Kyung Im, D.D.S., Jung Sik Lee, D.D.S., M.S.D., Ph.D.
Dept of Conservative Dentistry, College of Dentistry, Seoul National University.

The purpose of this study was to investigate antimicrobial effect of several irrigation solutions on
7 anaerobes and 2 aerobes, which are found frequently in infected root canals.

The antimicrobial effects of normal saline, 3% HiO,, 0.5% & 3.5% NaOCl, 10% & 50% citric acid
and mixed solutions of 3% H:O; plus 3.5% NaOCl were compared. No. 80 paper points dipped in bacterial
broth were soaked in each irrigation solutions and moved into thioglycolate broth, subcultured in agar
plate for bacterial growth.

The results were as follows:

1. Normal saline had no antimicrobial effect.

2. Mixed solutions of 3% H:0: plus 3.5% NaOCl, 10% citric acid had relatively weak antimicrobial
effect.

3. 3% H,0, 50% citric acid, 0.5% NaOCl showed relatively strong antimicrobial effect.

4. 3.5% NaOCl had the strongest antimicrobial effect among used 7 irrigation solutions.
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