ORIGINAL ARTICLE

FA7 - QP ED - 0] ALAN° - A !
HEH B3 W A2 B0l ddsis tfEAel FA8o2M 5] 1¥E Haplol| tigt Ma £fo] I #elof
2 5ok 2 79 FH2 ME O BH S4S K M BR9l Hells 72 W s o 24 MEel EH
th$F mutans streptococei £t T & £435t0f E23 M zof w2 HEA Erg| 3 X[o} 4 UM JtsM S A5t
= Z0|qYch Astet 2 X|ot £2|¥ mutans streptococei FEH HEo| 0| £ v st E2I3 MR Zof w2 xto|ot
2 AZEs5| flstod HHANEE MEA LS MASIACE T ARl 304 o{Me 72 Lo FEHE 4 = tooth
positioner FEf = M EQ|l Z2tAE SHE ER0|E MZsiicn, of Ezfolo Z=sHA 2l &Ej(4 x 3 x 2 mm)E
M =kt stainless steel, monocrystalline sapphire, polycrystalline alumina =2t MEDOICH M2 T2 M2 MA|F
of x| Mo FAtsilct ol MZE 357 MRS 12417 Sot n[AF@Atel 72 ol Tt =, 74
BepEl e Mo YME XEfE xF 501 bacitracin0l ZEHE mitis salivariusti X[0llA 4842k 81 2F = colony
counting2 Safl 1 EHol FEHE mutans streptococei %S H|WSICE 0|2 22 HHHO R M EQ A Aol
CHai Al 22} 534 & 1539 MRS AldsIgict O 2ot astet 3 x[of Reld 3 B23l MEY M7 £2 Hrs
2% ozt A0l E LoIx| gotct ZEM2Z 2 el Z1tin vivo conditionoll A 22t 22| XfO|= mutans
streptococci FAfol| F&S 0|AX| Rots He=2 Eoich (CHAmAX| 2009;39(2):105-111)
F2 B0l E21, Mutans streptococci, Ml 22, dAH AF
MEZ n A Agrt TAstm vk dwkE oz Algy
3L )& stainless steel B2l 7140 AHsh} F
BAA R FoEYAL e ARALS] oA A &9] Alo] jof] 2 H= wilo] St o] g v
nAQl HHow wHXEE dste Ak Ut = F537] fsted 2 JIEE monocrystalline
Eojya slom, 53] wAHXEE B3l AulAQl sapphiret} polycrystalline alumina H&}7l-2 7}2 o]
TS Al shs ARl gk vlEo] A 7t a7telu Beple] o] xjof M3}k FALSEe] stain-
skal Sl FAlolth ALl A dEe ofe A € less steel He}A T Aw| A olt}. odl] Z1E<t Ar]
52 A5l AR ol wHARE e 2o 2 &3l stainless steel metal w73 3= 2] A=)
HAME AudS a8t A57F AR &o} = 78t 442l gAE°] monocrystalline sapphire
ol SAtE9] Qo ugt wHFXE EF o A 1 polycrystalline alumina E.2}AlS ©] &3} w3 |
55 Agsta slo] a2 Fert Fvkska it
ZE Sy, M%EH?E Alefsteh=td. Stainless steel H.2}AlS o] &3le] wFXEE 3}
g 4 CES ES 2rls SHHEHR 5 o] x
L TR IS NEEIRRGES RIS A e e pgAee wA) ok APENT ued
AKAL OMME, 237} {7 1/‘rE‘r‘/}D‘V Bepat gtolo] & AF3st
MBA| BETF IS 2881X| ASCYEHD A|2/SIfStE AIDHIAEHIA. A T AYE AAsH] oHa Breljoluy
02-2072-2672; e-mail, titoo@snu.ac.kr. ’5‘%01] 9]2‘17_} Aﬂ@;&;ﬂ. o]_;qr;]. 1 754_ l—]y_;g ;g—j]
BDE+Y: 20084 58 7 / fOAZ+HLY: 20084 128 15Y Zwoz ey} 2AET o2 <lg Webdo] &

2lEre): 20084 128 202
DOI:10.4041/kjod.2009.39.2.105

HAY Hoprt $457] 4 @] 2AAG!

105



7E, AME, olLld, FHL CHxlw x| 392 2%, 20094

ek Bl W A XEj7E @ s o] Xt 2= BHe AR g2 3 S5 /Rl B

ZA 5 S AT = @7 Stainless steel 2l YANEQ! stainless steel, monocrystalline sap-

B Az ot o] et FAg-L oje] =7 phire, polycrystalline aluminaE *|W 9] =g

A AFE v o a8y Aujde Bxow o ZF Alse] W] g MS F3Ee] #4S F

< AHgo] F718ka 9E monocrystalline sapphire gl Bl AAl s wE W €3] g X|of ¢ O*‘

1} polycrystalline alumina B2}l F2sl= 73§ 7S vlws] Ee A ]1“4-. Bl w2 MS

s HEd 23] e Aof 925l tisiA T2 A=F vuste A8 o] RE =4

= obf] A7t F=53% Axolth AlddE vt ey i Al ST bracket Ab
HEgd 23] 9 Ao} 45| A= rAE AE ol &= ¥ okt in viro2 1 H ] in

o EAZE Aoty e ol Al F Strepro- vivo 2710 te AFE o W] BE3LY o]

coccus mutans, Lactobacillus spp., Actinomyces spp. B =R s 37 otd A 4= e AdAH

ol M g3]& fiddte o R 4 Unk £ 3ctste] AA9} FUg A AFE HEY

o] & Streptococcus mutans’} FL3F 2 Yol o G

2 AR Jom'" S mutans®t 1 9] A1l

S. sobrinus, S. ferus, S. macacae, S. downei, S. rattus, feaond=14=1]

S. cricetus 5= E33F] mutans streptococci (MS)ZF

k2P MSE mitis salivarius bacitracin (MSB) % Ha Xz 4 Al A

AR E o] &35} S, cricetusE A9 E ZE mutans

streptococcis YA SR wFE = Qlrh o5 22 Al TR Bl dAlEE AR

Stainless steel metal Monocrystalline sapphire [ Polycrystalline alumina

Fig 1. Three sets of the plastic individual trays on which 3 types of bracket raw materials were attached in a different
order.
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St} 1. Stainless steel (<%, A1, 3+=7), 2. mono-
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o] Al T/ A@HAAE A&t (Fig 1).
1. Set 1.
Stainless steel §-2F X]: #11,15,21,25,31,35,41,45;
Monocrystalline sapphire -2} $]X]:
#12,16,22,26,32,36,42,46,
Polycrystalline alumina -2} 9] X]:
#13,17,23,27,33,37,43,47.
2. Set 2.
Stainless steel §-2F X]: #13,17,23,27,33,37,43,47;
Monocrystalline sapphire -2+ $JX]:
#11,152125,31,35,41,45;
Polycrystalline alumina -2} 9] X]:
#12,16.22.26,32,36,42,46,
3. Set 3.
Stainless steel F-2F X]: #12,16,22,26,32,36,42,46;
Monocrystalline sapphire -2} $]X]:
#13,17,23,27,33,37,43,47,
Polycrystalline alumina -2} 9] X]:
#11,15,21,25,31,35,41,45.
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Table 1. Amount of mutans streptococci adhesion isolated from the surface of bracket raw materials attached on the
plastic individual trays. The counting unit was based on the colony forming unit per ml (cfu/ml)

Stainless steel
Mean (SD)

Polycrystalline alumina
Mean (SD)

Monocrystalline sapphire
Mean (SD)

Maxilla Anterior 2,954.1 (3,050.2) 3,014.1 (3,087.1) 32139 (2,739.4)
Posterior 28531 (3,479.5) 29195 (3,009.1) 3,136.8 (3,184.4)
Mandible Anterior 3,315.3 (3,254.6) 3,401.9 (3,206.6) 2,743.7 (3,085.6)
Posterior 3,609.1 (4,471.3) 3,334.0 (4,118.9) 2,994.1 (2,886.6)

SD, Standard deviation.
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ORIGINAL ARTICLE

Quantitative analysis of mutans streptococci adhesion to various

orthodontic bracket materials in vivo

Jin-Kyoung Yu, BS," Sug-Joon Ahn, DDS, MSD, PhD,’ Shin-Jae Lee, DDS, MSD, PhD,°
Young-Il Chang, DDS, MSD, PhD*

Objective: To estimate the effects of bracket material type on enamel decalcification during orthodontic treatment,
this study analyzed the adhesion level of mutans streptococci (MS) to orthodontic bracket materials in vivo.
Methods: Three different types of orthodontic bracket materials were used: stainless steel, monocrystalline sap-
phire, and polycrystalline alumina. A balanced complete block design was used to exclude the effect of positional
variation of bracket materials in the oral cavity. Three types of plastic individual trays were made and one subject
placed the tray in the mouth for 12 hours. Then, the attached bacteria were isolated and incubated on a mitis
salivarius media containing bacitracin for 48 hours. Finally, the number of colony forming units of MS was
counted. The experiments were independently performed 5 times with each of the 3 trays, resulting in a total
of 15 times. Mixed model ANOVA was used to compare the adhesion amount of MS. Results: There was no
difference in colony forming units among the bracket materials irrespective of jaw and tooth position. Conclusions:
This study suggested that the result of quantitative analysis of MS adhesion to various orthodontic bracket materi-
als in vivo may differ from that of the condition in vitro. (Korean J Orthod 2009;39(2):105-111)

Key words: Orthodontic bracket, Mutans streptococci, Bacterial adhesion, in vivo experiment
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