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Pulsed Nd : YAG Laser ALY
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&7t AAE F 3len 258 £ IS ¢
]O}'*\: Fu)9gde A Eo] Myers9t Myer532)94 4
Tl =&HNon, FHRE B F27} 7P
ot FE F57t Ao 4R AFAl
te), WA e AP =t o Aol ¢l E.E}
a7AY Aoz L Nd:YAG do] 4 of
3 gF AT qaME 2 d7AIs} HEs)
2] ke /d;g]o]c]-

o] AAFEL pulsed Nd'YAG glo] & ZA}
TN A fdd B d8E St strepto-
coccus mutansol] el PA & FTFS st
thao AL Ao Bustes nolc)

0. Mz X gy
1. Nizdhe

Addigta g vAETGuHdedA S
mutans & Agdte, A¥A| st blood
agar platesol] £} %% ¥ Brain heart infusion
brothell A S. mutans & 24A17F E<F witslsd
t. AlEsE+ spectrophotometerg ©] 23l
570nme] 7oA optical density 0.1102.2 &
Z38tatd Aol mig 3X 10° A7t H=2 3
t}. o] AFuSAF 50ulE FHatd ZH 0.2mi¥
9% wellsell 3 sA .

2. BN S! Chlorhexidine &)}

12709] wellse H2FL2 81, T84 H7}
T2 F 60y wellsm 22 12709] wellsell
0.125%(1.25X10°N), 0.25%(2.5X10'3N), 0.5%

(5.0 X10°°N), 195(0.01N), 2%(0.02N) ‘s 5=9] Z-24
2(No. 67 opaque, Holbein works, LTD., Japan)
£ Hrletd Adgolro g &ty T3 Chlo-
rhexidine F7H2 94l & 60719 wells% 22}
1270¢] wellsoll 3.125X10 %%, 6.25X10 %%, 1.25 X
10%%, 25X10°%, 5X10°% %9 Chlo-
rhexidone®(Hexamedin®, Bukwang, Pham. Co.,,
Seoul, Korea)2 715t} A@olroz kit

3. dIOIX =At

glo]l A 1,064nme] =7 3"4EH 23 W9 F
™ 100ppse] "2 HFESE ZE  pulsed
Nd:YAG #&°o]A(Sunrise Technology Inc.,
US.A)E AH8&tg o, 20ume] FHE/E &
A ZARIAG #olA XA 2L dERTH
Zt AgolofA M wellse BlZAIZCLR

"5, 30 wells® 20J(2W, 10 sec), 40J(2W,

20 sec), 60] (3W, 20 sec)d] oAUAZ ZAFEA
on Y AuEZL 20ppsE YA3A ST
ZAAE 2FACIA wellel AH (A
65mm)¥ dAHCE T B]}j&m oz ZA}
3t 7zt A YR o] BE F oUix] BEe
13 Zrh

4. Agar HHOIMO| HHES

ol ZALFE FA] & wellol M 50ulE 3t
o] 0.6% Hush agarZ 713 BHI #i#] 2mis}t &
¥ agar Foo| ¥FTh ZE agar FHL
CO; incubatorell M 1841 ZH5F Wl ge ¥, A4
e & A

Table 1. Nd:YAG laser parameters in this experiment

Power Time pps Energy Display Output Energy density
(W) (sec) J (m]) (J/em®) (J/em®)
2 10 20 24 100 124 58.82
2 20 20 40 100 124 117.65
3 20 20 60 150 187 176.47

W=watts, pps=pulse per second, m]J=millijoules
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5 2t &4

223 2 AgolEst YW 2do 7
zt 1 wellel Wigd& HAsT #olA XA
xRz e CT-1200 tAE 2=A/(Custom
Inc., Tokyo, Japan)2 7438l t}.

6. EAEA &

o] 4ol A Aot 2ABE SASY GLM(gene-
ralized linear model analysis)®} Duncan’s mul-
tiple range test® ol&3ld] FAEH HAHE
AR A

my A

2Tl vl glolM T ZARG TollA AT
o] o] Zt& dtqom, 20] HolA FALFNA 7t
A gL AT #2g Bge, 72 #3te &
o3 2ol AR TH(Fig. 1).

0.125%, 0.25% &4 71N A& 60] dlo
A ZAbgre] HIRANE B ohE ZARTOl M8
A AT A4S BYaL, 05%, 1% F44 A
72l M 40], 60] oA ZAMZANAM R
AT 2408 BYtip<0.05). 2% EM4 4 J7e
M FAbTo| HZALF] vlEte] fold 7
2 E, 40], 60] ZAFTEe] 20] ARl vlE] #A
3 xol& BPom Agar B AT I
o] BWEAHA FUTHP<0.05). EAL HIlEF
golA vl ZALZAME ML FE GE A
ol & TAEY & UAKFig. 1).

Chlorhexidine H7FzollAl #HolA ZAEe]
F7to) e 9§ Hale daA=EA g

Chlorhexidine #7} ¥X=7t F7teol wet Al
Toe #adg e, 53 0.005% s
g% AT a7 BEEAHP<0.05)(Fig. 2).
ex FHA BE FoA #HolA HlZAA] wjF
| (T 242T)2 BE #olA Ao
Z713l et 2271 ASsidth E44 Hot
FAME FAL =9 dolx XAl F7t
of o dA3 Festden, 60 oA, 2%

Mo

Number of colony

control 0.128 025 05 1.0 20
Concetration of black dye

Fig. 1 Number of bacterial colony according
to change of concentration of balck
dye

Number of colony

contral 3.2 625 125 25 so %104

C ion of chlorhexidi

Fig. 2 Number of bacterial colony according
to change of concentration of chlorhe-
xidine

AL A7Ee BICAA F4stddt a2y
Chlorhexidine #7t7& #eolA ZFAgEe Z7}
of g} XA g L/t Aete AL B
Aot M zAA S 60] 1A ZARZS S
7} 79~104C B2 =R %¢kon, Chlorhe-
xidne FE we Z¥e BAHA Y
(Table 2.).

vn &

HolAe £ xstdlA 1A, 71A), A L
WA v YW b Fo] LY AFE A
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Table 2. Change of temperature in culture medium during laser irradiation

Energy 0J 20] 40] 60] 20] 40J 60]
Control 24.2 2.8 20 318
Dye(%) Chlorhexidine(%)

0.125 36.1 40.1 472 31x10™ 270 321 2.1
0.25 390 470 575 63x10* 265 307 346
05 51 547 69.9 1.25%10° 24 36 334
1.0 450 742 91.1 25x10% 260 303 346
2.0 49.1 799 %.1 50x10° 267 208 323

d Wo| go] BEsA Fozn dojxn, 73l
AR AFAT 2, A g L 13
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HEA AGAAZ i} 2738 FAld &
don, sty & 7175 Algo] AR m
2 327 gt g =2 £ 3 28 A4
AFa, FEQ) B o] 23 & golatA A
A% 5 S B ohiel b8 4B gAY
3 AANE FEFE £ OE dyaE
AAE + dvke WS 7M. =28 A
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& d& F Atk 34tk Dederich $%¢ &
A7tz go] A 5]ol 9] AUR|dA S mutans,
sanguis, mitior$} Actinomyces Viscosus® 3
F&o] 94%Actn Yok Stabholz5e
Argon fluoride Eximer #@°|A & S mutans®l
ZALGE A3 A7 A7 dolA AR
7hs3te 07)/cmPol 3 oUR 2 8% o] 2
AR S8 R ENE B9 stdt}. Sch-
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o] #A3 Hxddn ¥t oy
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2 22 B 2AS F AFEHE B B
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Atero] WE Aol & FFEY 5 gl EdEY
7t vt EnE A$EL dAvlA delA
£ o] &t AU AUAA 2 duA] FAbE
77 Az 9 2 skt Cobbs™ & 212w
o] WelA Ea| charring® carbonization®] e}
W X35 B39 pitting, cratering, melting @}
resolidificationd-¢] Tl WA] #lo]A ZAle] u}
& Aotz g ¥2Hgo] didle] Rus}
9o, Hardee 5% & WZAl S AHE3A) ga
golAE 2AF AF nAYole UF =AS
o, A2 F9 23 Jg& vAA vtz s
itk olgt Ze EnEn B AT AHE A
€ o N&YAG #elA 9 S mutansel] tig 43}
4 e F9EA FsaEe gle Aoz Ay
zagdbeaey

ol s 1 FFH wet A3 E 7 E A
47} tk2o}. HeNe dl°] A ¢ Ga-Al-Ar #lo| A
& Toluidine bluell ¥3H3& 7B Ar g
o] 2 NAdYAG #lo|X & & Az s,
Ho:YAG #olx& WAl st 38 g 7}
A, vk gazts golAe 472 Boke 4
Bl Ag"e 2=t Rooneys®e Nd:
YAG #olA& ©|83ta Enterococcus fecalis
oA g Aol FAo MAE Helstn RA
& A 2¥R ¥ 7ol wlsled 10,0008 o)
e 27 ESE BYdn s £ dpdA
= EL HATAA EHLe] FES FolA
ZALro] F7Hgtel wel g4 B AXd] U
EdE BT 4 gt 2 Hlz:ARRe A
T Ao ezt BFE A ol ZAA & 9
Ao digd B4 Bl 9§ &7 ade gle
AL & F Utk

EALE H7IEIA g2 wlgYe AL
BR B2 NAYAG #HeolAe F571 & =R &
© Ao2 Al8HH, ol Psuedomonas auru-
ginosall ¥ldtd E. colivk S. aureusol gt 3}
o A7 AL o] #+ E. coliv MAE BHEA
%389, S. aureuste FHE Hol7] fRojge
Schultz %9 B3, glo]x] FMo] YT Eriz}
A ghabzh Ast Z8-g 3R] REvtn AdF
& McGuffeh Bell” o} 9|2z dx@ctn & 4

At

Chlorhexidine2 #HH3 FFLL 712

¥, Ao AFAEAZN A2 ALY
W A A FAZke] Aol x| &H Q) g, gA
T E9E Jepinz 458 dAsin 73
Aol kFoltt. wpakM Chlorhexidine® ©
FEoEE ST ANRE Ve £ 3lon, 2 AP
Ao = Chlorhexidine ¥7} 57} Z7Hgo
wet Adee Z4deE Ao Yeigrt o
v @R 43 A7IR R dae B A¥E
81714 oju] 48 A} Chlorhexidine 0.05%0°]4 2
5o AFzode ZaE RN FAld
golA gl 3334 58 Bidsa ¥5E
3 0005%2 ZAsA7] wfEolvt v
Chlorhexidine H7}zollA #ojA ZAtEe &
Ztol @& fold ¥ze #BAEHA ggin o
olfre FHE] WE Aoz Yzt

S FHA] ZE FollM oA ulZAA] ul
FAW =2 FH #o|H ZAlFo] F71gd
me &7t dedtdth FAL HrbFoAM e
EAL pxo) dolA A Zrto) ulet &
A3 dgstden, Hm 95.1TC Asdch
Chlorhexidine #7Ht2 #lo|A ZAlgkel Z7}
o Wt HXHo g 2w A5dte A% B
Aot atolrl 24 ggken, Chlorhexidine %
Fof whg gL ABH A gt Schultz ¥
2 S. aureus 59 AT 55-60C Do 14]7te]
4 =2E AF FAEGD st en, 60T o4
Lx7t AEstAdg o, AT 7t A F4s
FAon Budoh £ AFME 2 50T o4
NA S mutans®] & @A Fistz, & 70
T o] 3ol A BE AL 2 pulsed Nd: YAG &
o|A g FFEIE FHr9 =& ol B
2 3342 Jehte Aoz A ¢
A& Aolth B AT T o7 M3EY AF
o o5t &2 olux] ZAEE 70 AJ7re] 2A}
£ 983 3ted 0¥ A F9 A4 2F9
Edol fEEd. 23u 2 d¥e duex
217°C, Wik HELE 242ToA Algg Az
ole], Td M1} KAMZ 37CoA =AM
ZALEG A Y F 9& Aoz Azyy,
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oldl g AT7F AlgEojHoF & Aol
v.d &

S. mutans®] 3§ pulsed Nd:YAG o] A <]
g ael thated TS Yt S mutans
g wgd F gFskste] %6 wellsol A& 81,
E84 9 Chiorhexidine 37} % pulsed Nd:
YAG #HolAHE ZAMtATH &M 49 Chlorhe-
xidine A7tt& Fxo wet 74z 57 F o2
1, ol AT U 2T BFd et vz
ART, 20], 40], 60] AR o] HolA ZAMRZEOZ
MESATt dlolA ZALF agar HHol| FE1
18A1ZHESE vl St & Ao AE,E Aof b
WEA Ao, oA AN wjgde] &
£ FA%d &3 2L AHE U

1. ol AT ZARA] dlZTol H|ste A}
4& S mutansd ZaE 728 20] & Hol
A ekstrt.

2. AL AT B L FEo IE Aol ¢l
Aoy Zd4 FEet #o]A XAl Frt
3ol @t S mutanse A3 ZAstYch

3. Chlorhexidine #7}A] Chlorhexidine &%= %
7hll & S mutanse] ZAE BHoY, 8o
A ZAMF WE& zlole gl

4, glo|A ZAtEFe] Frtol| wet vk 2%
£ A5t e, k50T ol AlA S mutans
o] & A3 AAslm, F 70T o)A

s A

ol4e]l A3}E Kol pulsed Nd:YAG #l ol A &
E Lo gig F¢ JEE Bo|n, pulsed
Nd:YAG #olA 9 S. mutanso] A& dF &
© 29 F7td o3t Ao g Atgdrt
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- ABSTRACT -

A Study on the Antibacterial Effects of
Pulsed Nd : YAG Laser Irradiation to Streptococcus Mutans

Woo-Cheon Kee*, D.D.S., Ph.D.. Weon-Ho Choi*, D.D.S., M.S.D.. Chan Kim*, D.D.S.,
Jin Jung**, D.D.S.. Ph.D.. Jong-Suk Oh**, M.D.. Ph. D..

* Department of Oral Medicine, College of Dentistry and »+ Department of Microbiology, School of Medicine,
Chonnam National University

In order to investigate the antibacterial effects of pulsed Nd'YAG Laser concerning to Sterptococcus mutans,
Streptococcus mutans was cultured and standardized and plated in 96 well plates. After that, black dye and
chlorhexidine were applied and pulsed Nd:YAG Laser was irradiated to plates. Experimental groups which was
applied with black dye and chlorhexidine were divided into 5 groups by concentration. And experimental groups
and control group were subdivided as unlased and lased of 20, 40, and 60].

After laser irradiation, All groups were plated in agar plates and incubated for 18 hours. Bacterial colonies were
counted and analysed comparatively, and the temperature of culture medium was measured on every laser
irradiation.

The results were obained as follows;

. In case of laser irradiation only, there is no significant reduction in number of Streptococcus mutans by
irradiated energy of Laser.

2. In case of black dye application, there is no difference by concentration of black dye but there is decrease when
applied Laser and black dye simultaneously.

3. When appliede chlorhexidine, the number of Streptococcus mutans was decreased according to increase of
concentration, but there is no difference by irradiated energy of laser.

4. The temperature of culture medium was increased according to increase of irradiated energy of Laser, and the
number of Streptococcus mutans was reduced remarkably just above 30 centigrade and killed above 70
centigrade,

—

As above results, pulsed Nd:'YAG Laseer has well-absorbing affinity to black dye. And antibacterial effect of
pulsed Nd:YAG Laser against Streptococcus mutans is seemed to be due to increase of temperature.
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