J Korean Acad Pediatr Dent 30(4) 2003

Er:YAG 20|X ZAZ} S. mutans2| Az

Z

ﬂ

2 - olte

zAvfetm A\ Foiet 2ol oet o

-=BI|* -0

&=

— =

e

Ao

3 4 <
A8 F UE AA4EEY 43

x| o} 221

AR

A7e
X Agk 2 glo]xe] ZA It WE o] B

drog

Er:YAG do|A& v &4 ¥

(PC0.05), 24413 T2
Gl A& 2AKE A7) 27}l ulak A
2 2po] & Holx|

}

fud

o] Ak A4

0} 0 o

Hddo] @3lse d4oz Aol A4
ZAM 4= 9l
T7 €] X]EHE}— DAY 213} HA A E EriYAG
B 7yeta} s,
Er:YAG #olA e #2044 ATl S, mutansel g 22419
o2 50md, 10Hz, 281 ZAMZ
o] Aol AFET A TS0, 2, 4, 8, 12, 24, 36, 48417 <t
L dlo|A & ZAVE o] Hol A& AR Z& tizo) vl A7l A4S
2. I E AR £ 122344 1, 3, 5& A2 Hl8) 7, 9% FAFZAM AlTe] AAgo] FolsHi
HE M2 {8t 2jo] & Holx] &9t}
Yol 3B AlZte] %
Feoam A AT o Tl HAH o A A

drlol 71 &3] wAsle A S0 shuzEA, A
F7H Algoll ek A7) Es] o] FoiA gt o]
oA 7F 7N A+ AAATE S, mutansel 24

1
AR

Hrlalr] Y3kl S. mutans pelletel
,hE, T2, 922 2|5t RARSIAL o]
4‘4*4 2L AHRE A3t

o] ZHAJTHP(0.01).

AAEHE

AR 1%, 3
=258 2

=k
=

FN‘

#as ot

o HHHATL 24417 Fol= 1)
2% % 99

AISEN
°] F &%

F20] : X245, S mutans, Er:YAG laser

I.M £ 1950t 74T st -2 BhA ATeZ Lactobac-
i]]us7} A EFHo] gou” 1960 Fitzgerald 90| #4558
AobrAlee Aol da) H@de] BlslE @B &2of & Streptococcus® HAAA Aok o] BASGEE B
g A adrlel 718 &3] dAshe A Fo) shiolth, @ Z -2ubol 9lojM S, mutans?] B2 AFr}

Aob4 52 &3 8919l Xofe} gl 37 2919 TR a7 K3gso] gt
3} o], WUA] RAQ S §% A 2T A U S mutansts TIW &sh AT L HEW 94 = wE Y
229 93 dojubs dho| stAEapy el <3 Ao 5 B o] Aol-alg o™, =<l obgd Wigh AL Ao
3 Fgolth?, o] & U]r% ?lx}"é—i‘:} H{H o2 ZANE 4 9 Mz Zo¢-217 87} S, mutanse] 7} ¥l gohe ATA

HAXA Ol H Y

BFAl EF MYE 421

ZACHSHI A(fchEt 20kA|Zietm e
Tel : 062-220-3860, 3864
E-mail : nandent@chosun.ac.kr

660

S} 370 ol BN Ak$AAAT 8. mutans®] $E =
e SHBAENE 1§ B ARAAT 92S Bndln
2}1\1-4_10 13)

e AoLpATE ol

B}:H

£ o P ARl 48
EHH PelA T, o] AA

% A E A A= Aol 71 B

317 —n4°ﬂ AHEEE FPRAE AR B ZAAM T (target
organism)®] A3 Fol LHAHA HZ HolAS o] &3t
| oh-A o ubg o] A|=E 31 glrhY,



19643 Goldman '¥0] x]o}-$-21
79 AAN HolHE M3 AT o)y, HopatA,
AolARF X8 59 o] FopollA] @o]A o
FolA 2 Ut} FolA =Y ?:7]01]L 10}9}% B4
A A BAle] FFHAY, o] 73
B 7t Fol Al Hob-4
Aol FF= 3 Yoy,

2)ob-3-2] ot Folo|AE 19649 Stern® Sognnaes™ 7}
YAG #o|AE o] &8 4534 HEF AR i 7
A4S dAse] 207 ol dWrteAd S AJALE o
¥ Lobene %"™& ®&2t7tx #olAE, Goodman®
Kaufman'@& ol2Z #°]AE, Yamamoto Sato®E 2&
7 Q29X Nd-YAG #lo|A & X34 Z/‘}é}‘# Hede y
S Bud bk lok g So] oAzt A At =
ot AR EIAE /Pt 91 E A Tseng 592 Nd-
YAG #HolA ZAWY X2we] A4 A e AFEAE 2tn
Aot Bust 3, Hooks 522 COz dlo|A7}t Alde] o4
d ZHE reamers w2/ F@stsy ERAo|g )
Stellar 572 COz2 #olA 7} 240 Y& ollE AlFS
WA st @dcta Hauslyd s, Moritz 548 Soolx
To| A4 5ol Er:'YAG, Nd:YAG, Ho:YAG #°o]A <o
2har BRI

ABGGoAA HolAe

a3

[ R=N }\1-

_\_4

7]
Al
I

olshge] 2o ARGLeIA dlo|q el At ashe go
3 e W, NobeA el duyonA 1 997 S

mutans] "X o B3l d1LE =BT

ks o] AT e Aede AR 243 &
A BRI R ErYAG glolA7F 720 A AAE S, mu-
tans®] S VX G 2 oA FAMAIZ ] W& zlo]
£ WrlstaA) gt

ol
ES

I. 4

o

ME 3

1. &Nz

1) #eolA

7 2940 nm, FNEE 15 W, pulse repetition rated]
WE7E 2-50 HzQ Er:YAG #@lo] A (Fidelis Plus®, Model
21-1AF, Fotona, Slovenia)& AM&3l%t}h. oju] AL&3
handpiecew BIEF A4 9 RO2 model(Fotona,
Slovenia) 2 AH&stdon 2¥A2E 7 mmE 2339
#lolA 9] B A= articulated arm TS

2) Al &

= AR FTETA FAALDANE FA2E3 (Korean
Collection for Type cultures, Daejeon, Korea)ollA #-oFt
2 Streptococcus mutans KCTC 30653 A48t

661

9|

Chetaofbx|nt=ts| x| 30(4) 2003

1) Aletul ek
AT Brain heart infusion (BHI) A A1} gk uf=]
o =@ate] 37T ©A7E2 vikloll A ulkste] ALE-StSiTH
BHI 3wl Ao S. mutansg =T3ta ol & 2447t Wl
g O, shvel TS 10me] BHI YAuA] ol ZF3ld 24
Azt Fot wioFstal, Microplate Autoreader(Model:
EL3118X, BIO-TEX Instruments Inc., Cortland, NY,

U.S.A)E o838t 450nme] 33 tlg 35 (Awo)7t
0.12 gA A AlaajddS Astdet. HolA AL 99
100 w2l At wiekelE eppendorf tubedll 711 f4lEz]

Q
e

(14,000 g, 3%&3t)3t
A,

A A Aﬂﬁ pellet= &4

2) Er:YAG #lo|A &ALkl S. mutans KCTC 30659 et
373& 7t

glo]A ZAl W& S, mutans KCTC 30652 54 A&
5 golr7] 93t 2.94 un 32| pulsed Er:YAG #o]1A
2 2ARAE g3 2ol 2Elste A7t 834 go|AE =
AFeRgic. glol A ZAME 24 beam®) AL 650 m= ¥
&4 o2 ZARIE AL 2AM7]E 50 mJ, pulse repeti-
tion ratew 10 HzE AHESIATH ZAMAZEE 47 1%, 3%,
5%, T2, 9% skt 3 f4lwe} & A9 @1 BHI-
YS brothell Al WjFetn HolA & AR & o HET
oz AREAT

dlol A ZAF % zhzhel Al pelletell 100 49} BHI-YS Al
T FA S Y Al pelletS ERE TS, 10 B & A2E
200 @] BHI-YS AlZej el HEatitt. ol 2 37C COz
incubatorel BlFEIE AL 0, 2, 4, 8, 12, 24, 36, 48A]{tvlc}
Aol 7 =g golEr] $8te] Microplate Autoreader
£ o] g38tod 450 nme] gl gt FHEE SA A

3) Er:YAG dl°|A ZAF S. mutans KCTC 30652] At

Ao m| A g B 7t

Er:YAG #elA 9 2417} S. mutans KCTC 30659 4 A
A5l AT 9= GotEI] Aot HolAE ZAbeRA] &
W2FoR 3, o|AE 2A +& AETeR
CAlEE HEs] A A vk pHe 7.002

2 Er:YAG #olA & &8k, Aot
% 200 2] BHI-YS Al wi ko]

SIATH o] wl i 3 AdT
% pH electrode(Model 91-5/06, Orion
Research Inc., U.S.A)% pH meter(Model 920, Orion
Research Inc., U.S.A)E o]&3lo 0, 2, 4, 8, 12, 24, 48
Al Zbute} AF A A =8 S48

pellet= 84 g
HEBH] 484 ﬁ%L ¥

ho] SEEAS



J Korean Acad Pediatr Dent 30(4) 2003

Zo ANOVAE &3l
ZE Alolo] EAA

Zof
Le

—_

.ErYAG #HOJN ZAMZHo| W S, mutanse) M&te
7t

o 48NZF F Al wjkde] 450nm gl g &
0022 3t JF o & Hrlsit). #o)A 8 A8k
AMe iz vg] 25 Ao 43&ol Zass]
. dlolAe] A Zko] AojAEE AlFe 3B At
HAH(Fig. 1). Hlo|X & 28 & ;oﬂ FE7 Tor,]
g zto] & HolA] ggkar, 2A1%F Foll tlZzFdl vl 3, 7, 9

2T AA Fog 2to] & RATHP(0.01). 4712t Fol & EHZ::T_L
I BE AT Alolo] {9 @ Ao]E HFm(P0.01), 8AIZE
Foll= 1, 32Tl vlg) 7, 92 FAA & wElA AT A

o Al

- g
- =T

Table 1. Relative growth rate(%) of S. mutans according to

Control | 05 1.6 79 461 684 830 983 1000
Isec | 08 02 23 191 375 547 617 629
dsec [0.7 -11 07 172 393 596 683 704
bsec- | 05 -02 10 140 373 593 678 703
Tsec |09 -20 ~-16 33 193 435 523 551
9sec |01 -11 09 32 197 457 54T 516
8
:g. 7 4%“
6 AN —a
5 \‘ —hsz
4 N —x— 5§
3 ——7s
o —=—0s
] —— control
0
Ohr  2hr  4hr  8hr 12hr 24hr 48hr
Time

Fig. 2. pH changes with respective 1o laser imadiation.
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Fig. 1. Effect of Er:YAG laser on growth rate of S. mutans
according to the irradiation time.

* © Significant difference between control and 3,7,9s. (P{0.01)

**1 Significant difference between control and 1,3,5,7,9s.
(P€0.01)

1 Significant difference between 1,3s and 7.9s. (P{0.01)

% Significant difference between 1,3,5s and 7,9s. (P{0.05)

Table 2. pH changes with respective to laser irradiation

control |7.064 6.639 6.605 537 - 4531 4.077 4.027
s |7.042 692 6834 4875 4788 4024 4072
Js 7087 6.99 6863 6853 4823 4111 4.073
5 |7.127 6997 6.803 6.79 5.057 4117 4.046
Ts 17.042 7085 6651 6.662 6.632 4119 4075
9s |7.257 7126 6.833 6.772 6756 4.295 4.052
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Abstract

INHIBITORY EFFECTS OF ER:YAG LASER
ON THE GROWTH AND ACID PRODUCING ABILITY OF STREPTOCOCCUS MUTANS

Hee-Jin Kim, Nan-Young Lee, Joong-Ki Kook * ,Sang-Ho Lee

Department of Pediatric Dentistry, Depariment of Oral Biochemistry * , College of Dentistry
Oral Biology Research Institute, Chosun University

The purpose of this study was to investigate the inhibitory effect of Er:YAG laser against the intraoral acid
producing bacterium of S. mutans. Bacterial pellet containing S. mutans KCTC 3065 was irradiated by Er:-YAG
laser having a 650 um diameter beam by non-contact mode. Irradiated parameters were 50mJ, 10Hz and expo-
sure time were 1s, 3s, bs, 7s, 9s respectively. We obtained the following results of relative growth rate and acid-
producing ability of S. mutans by culturing for 48hrs.

1. The growth rate of S. mutans was decreased in the group of laser irradiation compared to the control group

(F€0.01).
2. The growth rate at laser irradiation group of 7s, 9s irradiation time was decreased significantly compared to
the laser irradiation group of 1s, 3s, 5s irradiation time, until 12 hours(P<0.05). After 24 hours, all groups
- of laser irradiation were not found to be statistically different in each other.

3. The acid-producing ability of S. mutans was inhibited for a certain duration by irradiation of laser.

In summary, the growth rate and acid producing ability of S. mutans decreased according to laser irradiation.
This effect was directly related to the amount of irradiation time. These results suggested that Er:YAG laser
had an growth inhibition effect on S. mutans.
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