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— Abstract

BIOCHEMICAL CHARACTERISTICS OF SALIVA TO BE LINKED TO
THE MULTIPLE CARIES IN CHILDREN

Heesoon Chang, Woo-Sung Cho* Byung-Jai Choi* Jeong-Taeg Seo, Syng-ll Lee
Department of Oral Biology and Pediatric Dentistry*, College of Dentistry, Yonsei University

Saliva is obviously potential medium to protect the dental caries by not only physical clear-
ing effect, but aggregating action of protein with bacteria. Nevertheless, we still do not un-
derstand how the dental caries occur and what brings the individual difference in caries
prevalence. In the regards of dental caries prevalence, we hypothesized that the composi-
tion of salivary protein might be different from caries susceptible group to caries resistant
group. The purposes of this experiment were focused on the molecular analysis of salivary
proteins from the subjects who were involved in multiple caries. Electrophoretic analysis was
done on the whole saliva collected from the children with and without multiple caries. We
found 86.2% of subjects with multiple caries has approximately 120 KDa protein band while
30.4% in the healthy subjects. And the concentration of the total protein on the subjects
with multiple caries is significantly higher than that of the healthy group. However, it turned
out that the difference of the salivary composition does not affect the bacterial adhesion to
hydroxyapatite bead. With regards of enzymes in saliva, the activity of @-amylase and lac-
tate dehydrogenase does not have any significant difference between both groups.
However, the concentrations of Na* and Cl in saliva from multiple caries group is higher
than that of the control group.

Taken all together, it may be concluded that 120 KDa protein in saliva may be associ-
ated with the process of dental caries, also the high concentration of protein and Na®, Cl
in saliva may be linked to dental caries development as a cofactors.

Key words : multiple caries, salivary protein, saliva

691



.J—ML

J Korean Acad Pediatr Dent 25(4) 1998

LM 8

x| o}e- A 2L ol T o]Fgo] 2 FAWOR
1 29 ol E dpialy) g B =¥l 3o &
th 1 A3 mFelut AT FHAAME L)
T ZasgA e vty A9 oHE Aot
S Zo| ojPolBul olfz} ARAAME W3
WA EE7) YRl AGGolA A= E F
23 Aoz 7HFHIT I

ol ¢-2ZL g Fukat 2Fd A& (pro-
gressively infectious disease) 0.2, o8& ULI& o
o] FAH 07 A Fot HAHA gelatinous matl
bacterial plaque HENZ X|o}e] S5 F-Hl &
Jgozn dyETty 2 AP, o] ot
2 24 B89 cariogenic plaquedE tEE] B
& o 2x10F) 9] 7ol EFE ] glom, Aol ¢
alo] o] st spFo 7 R =1 pHYL 55
o3& "olx AZXAQ X} EIAZ F 3
& 270 AP F pH Zadl g A
AR o] wrEEHH WA ol vjA g £3)71 o]oiA]
WA g3]7}F doji} X|o}-$-4] WA (caries lesion)
7} A EE Rolth wWahA Xol-4FE Aol
93 7AhAS oY, 7)o} AT SHEY FF/H
U A7kl 23k W4 So] tafA o] Ao 3
et AR, dLo] o924 A7 AY
T e 239 g Adgs A3 F2 BRA
o228y £3 UE BHIAR Xohe-2F 2
WEe 5 e 23 AR Hrisia dvP. B
9 xo}¢2Z AP FoF 80 E o7]7]
= A et o] E8)d AHEQ clearance 7
o} et ApA|e] FAJo] Xohp-2lo APHLE
J g " Ao thg G JojAE EA
9 A E Holx YA BT

El] L 7R o] EAFE APERDR AY F
Fo] A Az FAE glen, 7] o
2 godogreg Bujg o) I AATL A
Uz 9= B - 35k Ao ofste 77 A
3} clearance action2 Ho|7|%T 3w, Bt
W EA18kE Og 59 9dd st 3
22 (antibacterial effects) S YER 7= 3HA| T,
Afo] Xdd BHEE= AL R AHEE
AP B &o) AL e et EAsE NEE

692

chAlo] &2 WA glo] el wejAol o
& A7 gA 1 AAE BE X453
o BEA 3 TEH ATAEL AT #
Aol tatel =of gk

olg} o] 7R A Aol FRBHTL Thek
3 98S Hol: Bl e I et
ZA = gz, g A EAsks TN E,
o) o}d A3 7 T 7|99 dE=
We 4 9tk 4 B golyt EAde &Y
A9l histatin®] 1.o.™, histatine histidines %l
s U= 24 T2 9714 HEelsEA o
Aol N F2 BHEy detddME &F £
g AEAA] QF 279 histatino] A
gaozry 2o, IdRHoR
Streprococcus mutans A G hate] gFEHAE 7HA
39S wor ol Porphyromonas gingrvalis®]
hemagglutination® GATTHT GHA U, ¢
So] 2% 24 del ol el EAstE W
% 9| lipopolysaccharides® FEAA &F 017
Ao T8 FI°, Candida alpicans®) 373 LA
S JAY & e 58 /AL d=H”, ol
8 histatine® A7 (bactericidal) £& A3
(fungicidal) EFE FASE W& histatino] A
oo AFSA 1 F2E FHIAY FAEE
W3A)7)7) W Rolgty gARL IngE &
9o & histatin® P74l A BS99 (acquired
pelicle) A7 433 AT 713H°, HT
AE (mast cel) ZHE histamine®] =& AL
gto} 274 g AdAEE 1E AL )
tpe, 19]o] o2 Ao EAdhs et B
AZ mucng & F Ytk MucinZ EE HYol
AerA (visco-elastic character) S Foishs T
29 gvossylation F1o) 317) Wl proteasedl] 2|
& 2 2854 =tk B2k mucng WAE)
93 gl d B3 FES AATOLEN ATES
9} $322.8 3H, o)9d B4 oA, $HEE

o AYA FAE FAFTI, T2} oA T
71%5€ mucn 502 Yehhs EdE] B,

mucn®| THE el @A = JgAvt albumin ©)
283 (heterotypic complex) & ZATLEA
oA AoZ BT 9Tk EE mucin® bacteri-
al surface adhesion®] 2HE-& Ao =R B 2



o}¢] colonizationg 2o} X|oh¢-4 HuE M A
022 JAFE Ao A YTP®. o9} 7ol
mucing ©]¢} B<EE dearance 2HE 0199 ER
g FA S B AokASE ARG AR A
Zte), AHY eldolE £ $F9 mucn - A&
Z mucin 2EH el MG2 (150-200 KDa) ¢} 2%
A gghiel MG1 () 1000 KDa)o] d=ul, 2tz
& FxAoE I 7E5HOE AR dE
MGI1-& Haemophilus parainfluenzas A 93 2
A B #do) gloks Hue A9 QAR MG2
& Candida albicans\}  Actinobacillus actinomyeetemcomitans
52 28 B2 7Y A ES Ads] |
Bo®, o|Ro)) olted Aol X™e) & AT
bacterial dearance’} ZAHE 22 AT 1
9o FAo] opd A 7L thE 71494 v
HAZE albumino] WEAojt},

AoilA Br3l uie} 7o ol A 7HA F
F9 eudo] A3, ol whel ket 71F
< F337] w ol e 75 HHoE A
A7) o#d & Flo] AMdolth, Tt dAl wh
A WEE EQE E45te] HHY, g #nt of
Uzt o oy Fodd Exjste ddES 2
#Ho2 A HIo 7 A FFAHQL 7
g Fse v, otk X3 histatins
Y acidic PRPso} 22 @2 E2 ofvte 74
A 25T E53 V)5S FIEE ALE o
AR, A Xopp-2le] DAY AN EfAU
EA e B o ddo] od 4L e
7boll g HEE g& AAE @ 28 st
FA7F obth, Hukatd olu] whal uie} 7de] off
H5o gt gl P 3R] o]ite] 7F T
ME REe 98-S £33t 7] WEolth o
3 AR WF & o, gffo] Aolg-25-9
A DA dFEY Ae AL ARdeu A
83 o] o] AEo] ofE HA 4 ot X
o} 9-2Z9) BA-S A= thE AAHS
A olFAAY A gt vt AF7A| ¢
#HZ vloll 9sid gl IR J|AH, HYT
A, vHG ey S 53l AdS AAs e,
ol & A9 &AL Wste g§Y o
N2 HrHg F AP, ol9el Y de &
9 & w7 gdg EHQ 550 7t

693

[{5tAOFR| 2} 85| K| 25(4) 1998

g £ glon? ol Z XolEHo} FHozy
B B 59 5 AAse #44d A€ @
A AT £k ol @ E A &3t ojdlel e
AL BAZke] 4aagel FHA Wl st
o] o] AotxA RaAste AL LI,

0|27 gldo] FAE R FHAES 7KL
AL ol HE] 74 AZZ dAFAE EF
3l |opg-2lo] fridtEl= o)fo} el wet A
ol¢-21Z0] oj3EE ALyt O ol AA, &
A o g2 gl gg e xokAEg oE7|
T A% AN e olF A4S e
o, B4, Xol¢-AFo] e Al Bl 1
P2 g Ag Bz AFo] B, dd A4
2ol gEAY &4 Id Fur} AopedFe &
A3 AREA aaEe dE HeAE 1 o
Folt}h, WA o|2id o] 23] 7HR 71x3t
Aoh¢-AZo] B elg BAZTH, B g
12 R)ol9-4& AU A FIHA F
AU e Al 39 Azl ejgte] 1 A4
o] Aot$2 g TANTE WHOR FHRA
BaA 71 AL, SA A ukeh 2ol el
g Z2Ao] Aol BHE FAde o
B & gloke AZelth E3 Hokt-4oly A
ANAg o] ey EAste EL EE 5
& AT Aol7t o} AAHoE vehte ¥
o) g3 tE & Yo Azt 0|93kl
A Ropg-AFe ZEEE FeE oA A

Qlell o3l A=) WFol HNFHH Iz
3t Sohe A 18 A2 do] okth
ol olfF FE Hohg-2ef Rzt A3 A
ol$-2lo) A&Fo| A Jos U E B o
WA 249 AolE vl BAFOEMN Hohe-4
Z9) 991¢ Bz Aol2 WIEE A=t
ol g, Ty XA I 49 oiF
B AQolgte B4 JAPLE I e =
3819 0™ decay - missing - filing toothell &%
DMFT indexdll 9}Aste slae] A £73t
A7) f&ol, o5 AUt An|ef A ool W
728 Ao 2 71a] ojfghs AFo] ik w
A o] AFAME Aot MM TA) M F2
@o] AHE Ao Z YEA Sle thdA Aot
222 (multiple caries, & rampant caries)9] Y

rH o

o
T
K-N
=

\

I o o



J Korean Acad Pediatr Dent 25(4) 1998

AL THE7) Fake] AokgHel VLG
%A e WU BT ABHIL B /]
FOE MAST oF sl g Pt A
Qe FE, TAT D] B ANGELS A

3.

Akt

Mo

Hied
oH

0L A7 ME Y
1. Bt x{3

A7 Lol g FZAR A A Atel]
THi] Xol-25 Aotst 717he AohE A
7 F olg9 S A3tk WA ol AFE
31A) o8 AMeol A whole saliva® 9HY 2 % cit-
ric acid2 E}YME A=53 §, ol stA etlg 0t
att. AFHE A o] EAS A AT Al
12000 X goll Al 3087+ FAEE st Fodg HY
t}. o]#A 4L A& microcentrifuge tubedl] 10
mi¥ £F3te] ARGA7HA] 70 CToll Bastsith

JelT RE AR 4 ColN AR
2 H7|9S o pruEel My

2719 5L Laemml (1970)8] W] wat
NOVEXeA Y& Xcell I™ Mini-cell X2
sodium dodecyl sulfate-polyacrylamide gel elec-
trophoresis (SDS-PAGE)& A|83t4th 15 %9
separating gel& WA 232 1 #d 5 %9
stacking gel& 2R} FHY sample?} sample
bufferg 1:12 412 ¥ 7 well F 15 ul¥ loading
Fpom A7NGTL 125 voltsE 4 AJZF < A
B A7NGEF AL Y GAOF 4 AT
T G T, gL Ao T 1247 @A 5o
band& &3FA T

S gty T F-E Bjo-Rad protein dyeE ©]

$3e) 55 nmol FRES 2HY F AL
.
24

3. Mgl X{&E ™ (hydroxyapatite)0l| CHSH

0l

Freezerol| HAE Soeprocous mutansS = agar

694

media®] T3 & petri dishE FFo] 37 CollA
24 A7+ 3 COz incubatoroll A i k3Tt WA
508 EAHE A#FS 271 98] Todd-Hewitt
(Difco) HAMNA 1 mig 2 Ci®l [methyl-"H]
thymidineS &7 B2 W %S coony T & ME
whr] 50 mie} A ) o] HFE T anaer-
obic jarolA 16 A7k w3t Th AdE 4 C,
10000x gl A 10 £7+ YA T F5AE A
A% & 30 mo) QA $FAO 2 A AR
o} oAk ghalo)] sl 1 m Vre] 70 C
o) BokalEA P ARt [methyl-*H]
thymidine® 2 Alg& EAT W9 AT (A&
4+ / count per minute)> 12,615-26316 (43] A3)
o] FA stk olgA FH|3 dgAS WAL
o] Ryste dFd ok AT Mg Al
A &A1 AFY FFEE APt
Yr2A72 & v Agdgdo] veAEF
(A2%% 10 %)E FA7std AdS A
oA AN A AFTY FFEE S
of o] EEIZAHOZREH AFFE SHSIAUTH

QAN e Mg FEAAEE Clark 52 W
Holl At Al8)sIA Tk Hydroxyapatite bead 30
mgd ZHFE A A s 2 gAEE Al
Ad thE 37 CollA AZAAL. olFA &8
H|E 30 mgol 1 mle) elH-& ¥7 37 CY hy-
bridizers A 20 rpme) T2 3087+ A3k
I % o] HJEE KCl g&d02 A AES o
L o)A 1 ml9 [methyl-"H] thymidne® 2 &
A8 A (2X10° cells/ml)& 2, 37 CTA 3
A7)0 AFAA 20 pme] EEE JALHEE 5
A AdE T A B AT 1§ F
25 A ke AFE AAS] AsiA KA &5
o2 oA 39 ARG 3, 37 CTAA 8 A=
A7l B8 5 ml4Y) scintillation counter® A&
Z2R319th 248 CPM &2 ¥XN%SE 3¢
sto] 22H AFFE AT

=
i
<)

4. a-amylase M To £

Amylase reagentE FH|8te] 37 Coll & F cu-
vetol] 20 Wl & A B9 10 ml®) amylase reagentE
2y @ EEojA 4t o]RE 37 CollA 2 &



F¢ incubationdY. F2%E 406 nmelM & ¢
< ¥ initlall AT BT ZF AR s
amylase activity2] 3t ofze] F2of o) A4
A=
Amylase activity(U/L) = (4 A per min X1000X
125)/(EXLPXSV)
(TV =Total volume of reaction mixture
SV =Sample volume
E =Millimolar absorptivity of p-nitrophenol
LP=Lightpath
1000=Conversion of units per ml to units per !
125=5 moles of substrate yields 4 moles of
PNP)

5. Lactate dehydrogenase EMEo| =X

NADH vialoll 285 ml phosphate buffer2} 005 ml
serumes BY FAE 22 ¥ 2 AUk o) AE
25 CollA 20 & E FAN} cuvette 2.2 7]
01 mi9) sodium pyruvate solution® YE3th &
T 340 nmollA 30 X 7HHOE 3 B ol 42X
£ 9]0} lactate dehydrogenase BAEE AAEH
t} lactate dehydrogenase activity= o}l o] 240
o3 AAstgith

Lactate dehydrogenase activity (Units/nl) =(4 A

per min X TCF) /{0,001 X 0.05 X lightpath(cm))
(0001= 4 A equivalent to 1 unit of LD activity
in 3ml volume with lcm lightpath at 25
C
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Fig. 1. SDS-PAGE of whole saliva from children
with multiple caries. It shows that lane 1 is
a size marker, lane 2 and 3 are whole sali-
va from the healthy children, and from lane
4 to 8 are whole saliva from the children
with multiple caries.
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Table 1. Analysis of SDS-PAGE of whole saliva
from the children with multiple caries.

Control Multiple caries
group group
(n=69) (n=69)
Subject No* 21 25

* the number of subject with about 120 KDa pro-
tein band

Wk ol thEA AoleAEe /AT g A
oA ¢k 120 KDa 2719 ©hjdo] ERFO 7
YeRGS dusie 232 9t a8y o) &
HH ER {57t thiAd Xopg-2Z9] Aglo)
#H AE2AE oy, oIt A4 dRFANE
304 %7} 120 KDa @l AL 71X 7 7= 3%
TF ohA] RolgAlg Ad oA o] vy
o] Bo] Yeh}r) Wiol o] & oAl Aol9-4
9 37kA Yolog Eold = it
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22 el gl Foot ¥ E3oh (PO0). wt
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of 2 thg o2 Fue 4 FAo] ¥
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Fig, 2. Quantitative analysis of total proteins in sali-
va from the control and multiple caries
group,
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Table 2. Bacterial attachment (Stgpococcus mutans) to hydroxyapatite bead coated with the saliva from the

different subjects.

Healthy adults

(n = 15) (n = 15)

Healthy children

Children with multiple caries
(n = 15)

No. of 8. mutans 548900 £ 74600

487100 = 691000*

533000 + 77700**

* not significantly different (p)0.05) from the healty adult
** not significantly different (p>0.05) from the healty children

All figures represent * standard error of the mean

Table 3. a-amylase and lactate dehydrogenase activity in saliva from the healthy children and children with

multiple caries.

Contral group

Multiple caries group

(n =55 {(n = 15)
a-amylase 434 + 98 219 + 93*
Lactate dehydrogenase 032 + 005 024 + 0.05*

* not significantly different (p;0.05) from the control group

All figures represent * standard error of the mean

FAY FE Yuhe 7Pkl Xo-A EAo) ¢
< [ (557 Hol9-2] EAo) B2 AW (15
H)S O E a-amylaseS} lactate dehydrogenase
E v Z&gtt (Table 3). HA a-
d

o AT E 434498 U/Lo|YT, Xobs-2] &
Aol & Aol M= 219493 U/LS YeERATH
&, Aop9-4 &Ao] T FoA a-amylase B
AE7F VA dgod, AAl o] 7 Jdzee 9
U9 Aol fllTh (P)005). &3 Xolp-4] &
ol B2 A Ko} EAdo] v Fde
lactate dehydrogenase @A EE Z+zt 0244005
U/L$} 032005 U/LE Ve, F Jdte] &
&g Zpol7t flA T (Pr0.05).

5. EOULY FshEo| HEEel 24

AF7HAY A A xjok-A o) =& F
oA EFH o= e oF 120 KDa 2719
o] Mo AW B2t S vR)A| ¢
83, a-amylasel} lactate dehydrogenase$t 2+-& &
A ZAAAME Aol7t gl I3y ionic
strength7} S Aol WelE € 4 7] W&
o, xoh-4] EAdo) v He (51%)34 X o
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A uric acid TEE EAFR O (Table 4,
Table 5), DA E e}y Ca*, Na*, K', CI, 1
g2 Mg" S SAHBHT HWA, Ca o ¢, Ao}
$-2) FAo] Y Ao M E 051+003 mM, A
o4 BAo] FL FHuo M 0582006 mMo]
Aok K2 Xop-4] E4o] & hoA 168+
072 mMo| R, Xe}-4] E40] ¥ FaelA
1761077 mME Bk 18k X|ohe-2] &4
o] L& Ztke] Mg™& 00440004 mMo|T A
o924 &Alo] & HdolAM= 006+£001 mME
 Aaztel 9ul ode Aelvt glvh AEAHL
2 99 HdIAHoR uFo] Kol Ca”, K,
Mg & Aob¢4 8Ao] 2 T Xop-4
Ao} ¥ Rk Atolof on] gl Abolvt R
o}k (P)0.05).

9] ANAEAE= & Na'ollMs Xolg-4 &
Ae7t & Jo)A 438056 mMSIE} H &},
X o}4-2] FAo] e JAXE 2761033
mME& Yetth &, Xog-24] F4o] & o
oA Na* F=7F Botth CI ¥A] Xopg-2 €4
o] wr& At MdE 6284059 mMol L, Xjohs-
4 Aol ¥ AWM E 8851103 mME
Na's} 7o) CI FEE Xol--2] 4ol W 3
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Table 4. The concentration of electrolytes, Ca?**, Na®,

K,

Cl, and Mg* in saliva

Control group Multiple caries group
(n = 51) (n = 14)
Ca** 051 + 003 058 + 006*
Na’ 276 + 033 438 £ 056**
K* 168 * 072 176 + 0.77%
cr 628 + 059 885 £ 103**
Mg* 004 + 0004 006 £ 001*

* not significantly different (p)0.05) from the control group
** significantly different (p<0.05) from the control group

All figures represent =+

Table 5. Thé amounts of uric acid in saliva

standard error of the mean

Control group

Multiple caries group

(n = 51) (n = 14)

Uric acid 011 £ 001 014 *+ 002*
* not significantly different (p)0.05) from the control group
Al figures represent * standard error of the mean
o)l Bl Xjols-2] EAo] B HudM o = W g gz 22 A BAES Ao XH)
ok ARHOR Rolp-4] BAdo] 2 Ads} X Faste AL Welste 98 € 9323 2357
oh9-4] EAlo] ¥ U Aloo) Na's €I 9 50 o, Bl = A pHE s
ol Qe Zel7h YKATH (PL005). A uric acidE S d #3) AEEF bicarbonate buffer 2ol %

Zo-4] o] W& HuelA 0114001 mM, X
oh9-2] Ao T2 A= 0141002 mME
Yebl oy, o] F AR7EY wric acid BE &o)=
UATH (PH0.05).

1t

Iv. 5% o 13

B2l g213, S99, 1213 4R 540
BE Ao}e4] 350 Belstz Aoz JelA 9l
o, Aopg-2of Jg A= 0431 2 F
3], salivary amylase, urea, ammonia, calcium,
phosphate, pH 50| Xok-4/5} dzgo} gl 2
o2 AZBI Y, Tete] Bhje) HE of
oI ehel Bulgo] Aokt Awslo) gl
o F, ehelRulzh 228 AR Xoke @
Agol 21 ALV F43] dFEtts A
£ eale] wulgst gl At AU Y @
S50l AoH-43 DHsA FFHA k= A

44 2AZ WolEdA T YT, I3t] el

1=

Al

698

urea, ammonia, arginine¥ lysineS E 33} pep-
tide 5] X350 3l RALE g Yo,
wEbA Brl gl ik d7E $48 out
St AAAAlA FA Y] diadel HA QopP,

ol & AT Roke-Ae WA AAE el
o] Astsha AE 9 Aol 7|AT AelgE 7}
gt AP AT mEtA o] AFME el
S AdS YAt v - BT (Fig. 1). 19
of Uetdl upe} 7o) Xohe-2] Ao 2 o
(muttiple caries group) ¥} Xjohg-4] EAJo] w2 3
S AAs F QG Alolg] B4 (ANYES
T 98 £4) £ vlustd=u, Table 1904
9} 7ro] X o}$-2 Aol =2 Ao 7 AR E
ThtA Xohe-AF &t AL 862 %71 < 120
KDa 929 A D bandE SO Z 71R| 1
U= A& YElsiTh whHe) Xfolg-2] FAjo] v
2 PUANE TAR 304 %ol AT A
7t $19k 2 oA pandE BT B8 A0
Aokey Byo) R [ Aok Bl &



< A Atele] ofwl gl xAdo Ajolrt Qe
2l ik AE7t TheFst A71GF el ok Al
o] gir} Xo}9-2] BAo] =& A F
2 Yelhges o] E£H57F anodal proteins
(pl 470 - 505, MW 14 - 17 KDa), amylase (62
KDa), mucin® Z%9 MG1 O 10° KDa)3}
MG2 (130 - 150 KDa), slgA (15 KDa- 300 KDa),
lysozyme (14 KDa), fibronectin (440 KDa), prolin-
rich-proteins (9 - 31 KDa), statherin (12 KDa), “1
] 2 hydrophobic proteins (55 KDa, 60 KDa) 59|
AT oA oy, o] AFdA =g
120 KDa #7119 ©lds} dAad Bys 28 &
itk ook Balgo 2 Hol MG27F 120 KDa ¢
WA AL fratsht Fde Ao2 437
ofHth o] ARIE wR] gl <k 120 KDa
718 Gl o] xop>2g doy|eu Fst
= AARE AZrEA R 2oke-A] EAdo] v J
9o HAANAE of Bl 2Ash] (304
%) Woll, o] g Aol EA FF7F b A
ob¢-Ag doyle AAA AL AEAS
T
I o} 120 KDadl ¥R 717
o) ol ol G Fol Aok BAHL
7PN A s e thye] T 7k S,
Ao W 2 23 Ao 24
ato] FpEE ZOR olFfslaL Yo, olel o]
T4+ 120 KDa =17]9] ‘%—Héol *ﬂﬁ«] A
&) ofd g3 AR 9\ &t
Streptococcus mutans S ©)-2-she] XHE ‘—5
FalEtgth 97 A3 Table 20 Kol u}
Aok A8} = g AAIgle] o=
AT AFFH54 Aol7t el (p005), 120 KDa
Aohg-21E Yo7 = F2 Ae shit
Q) Streprococeus mutans} A QH Fzo] o}F-¥ Fgk
= XA Z3he AoR wddEnh I¥A T o
AT AHTOE At A é F2ol Trodahs
120 KDa @A 9 7lz& ¢ w2 2237 =
oAHTh I o|FE AA, o] dhjFo] Ao
7)o £ TAVAS ooy HoE
e B2 494 Aol EAlse
1 A3 AotxHA Aol -’?—7_—‘}@
A71A Eoh, Xop9-2l S Yo
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DE AF $4 98E ¢
A, $-2& dOoT= Aol Smprocaus mutans 2|
A% ket Aol o, A i AFd
A A3 ML Steptococcus mutans©) LR ¥ 120
KDag| B3-S 742 o] o Ayt whe
= gl A= o] Aol AREE Al
Fo 2 Aolgaof Fojshs T AlIA]| B
7] ﬂ@‘i‘r CL-0| o] oA o] Speprococcus mutans
b whgahs AT i Aoy a4
59 Zﬂ 39 2o EAT W I AHE Hole
ASE A 4 fok AR, A 2004 &
9j3te] o] whlzl o] o} wk-3-

S ALyt & &
Z0 wpell oJabd, §-4 Aol u
21 ZAe] w2 Apghe) HAE
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obah gl & BAsle), 92 Eido] W
o gz Mt 3/T
bacterial aggregation)©] =L, Alg-o] X Aol
3= AT (bacterial adhesion) 7} R the=
AT, = Y vz A S w3 Al
A HE2Fo] 2] A3l %05} S48 Aol
uhol| x| o}9-2] FAdo] T Abghd} B2 AbE
7P 25 mudn coatE Welste] A
= 7% A3, F AT BFA A
2] ZAjo] v Moo gaud 3t
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GoteS #EAS Y ol gl do] Mg
o U8 98e 3= low molecular-weight
mucin (mucin-glycoprotein 2 ; MG2)Y Aozt
FasAch o] dFNME Xorpd Ao B2
Atz x)o}-¢-4 gAo) v [k Ale]e] B
W gd ==& vyt (Table 2). Aok
2 Ao R AG (n=54)°A @NA FE7}
136008 mg/miglt] ®|3ted, o2 BAo] =
2 AT (n=11)AE 210+029 mg/mlZ, X]o}
4 BAol H& oo Wil Fovt H B
22 et (PO05). mEkA] ol T e
o] zpo)7} Hok¢-4-E doglE 8dE s
AL ANE Aoz g Ty Xobe-4 &
o] F2 thiy Xol-a] FJhe 4840 ¥
& Aol wa) g e cfo] B AL AMo]
Auk o] AA 7} AWt fulE AHFH, A Bt
3 v} 7o) 120 KDa B9 EA) /59 4
FA e M E A oA TAsts] ofHrh

8 ol gAo] & Aot B JT
A 8] Streptococcus mutans$t Streprococcus sanguis
o) g3t MFTHTE TR 23, Rolv4 &
Aol e HAgoMe Kol Ao 2
ol B3] MG29] F#Fe] ¥, Xoh-4] &40
52 A eldo]M= high molecular-weight
mucin {mucin-glycoprotein 1 ; MG1)¢] $Hgo] &
&2 B3y, g MG29] ko] =& W Al
Z AATe) & ALz FEIAT. oF 120
KDa XA yetds Aol Sweprococcus
mutans7t A AW RAee= Rels #AEA
=i ojw A sty Xolg-4e] &
Z7kNZ F U&7 old E ol E F7] H3
o gl E4F X o} FHHo] ke -
amylase®} lactate dehydrogenase?] FAEE &4
33Tt (Table 3). WA a-amylase BAE] -4,
2 olg-2] BAJo] I o] AT 434498
U/LOIR L, Xok-2] E4do] w2 Jde] B4
2 219493 U/LE Xoh9-4 EA4o) w2 A
AA EL S BYth &, Xokp2] SAo] &
Aol a-amylase BAT7E v XA A UgL
U, dAl o] T FAdztle Yride Aole U
o} (P)0.05). =& Xol-9-4] &4o] &2 o9
lactate dehydrogenase &4 =+ 024+005 U/LS]
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uhE xjo}$-4] Aol e Fodol A= 0322005
U/LZ a-amylase 845 Ao} o] F+ A
7ve) zolE HAT & ATk oAl LA Ao}
$.2) gAo] =& Fhe lactate dehydrogenase &
AT gto] Xopg-4] FAjo] vt Fdhd] AFo
2 o, @gtoy dugdE Aole oAU
(PY005). 019 2 AMAE n|Ro] & o), g
120 KDa 3719] ghjdo] X|o}9-2]9] Eze]
FS nXE Aoz Azt ¥ 99 e-amylase
W} lactate dehydrogenase7} X|o}--2] @hAjell o3k
& FE A0E AR gErh

I gk Xops-A FEA| o] EH|EE g,
Eleo] BHEE, o] & 58 ZA Byt &
ou I At AR IR 3R] got =] B9l
Y7 Y& Ao P = joh-2d] Aol
o Aol oo FHFo] B, Fo]o] H|
T3 Bk Asirr giE W, Xokg- F/dol
=2 A g Aok-4] BAjo] B Abg Aol
Bt Buj&E) o] 2ok elllge AAAA) 8l
s AT AZET Aok weka o] A
2 AL o}y FAo] L JPM FolF
o2 vehhs o 120 KDa $14¢] &d o]9el,
Bl o] 2AJ] Aoz} A Aok F
 Fo] REHOE A4 7hsAE WA
gtk olof xop$-4 BAo] EL AT Aok¢
A ZAJo] Y& A7y U A A Y uic
acid %8 BA8ATh (Table 4, Table 5). o] &
FollA A F A9 F/e Ca7 Na', K, O
, Mg#*ol QAT R|o}-9-4] &Ado] ¥ et A
o}&-2} gAlo] e A 7kl YuQlE F& A
o= ¢gith (PY005). I2AT Na' CIe) A+
d& 918 AGAEIE O FEE Bk Na’
9 A% Aolg-2d] B B FJuolA 4B +
056 mMQlE] Bl&led, X|ol9-2] &Ao] g At
JME 2764033 mME o} Ao & F
goA o B& k9] Na'ol Ugich CI HA] Ao}
oA gAo] e At HE 62841059 mMol3L
F Roh$-4] o] w2 Pl 885+1.03
mMZ Na'#} Zo] CI EEE Xo}-2] gA4o] %
& Aol wsf] Xol9-2] Aol L JolA
9 =9t} (p<0.05). Uric acid®] ZA-$-dle 2ok¢
2 gAo] B FAotallA o B ¢l AN,



Aob9-A o) & YT Aolg-2] Do) &
< A7l 9= Aol ATk (p005). A
AFY FHoZ B o, o] delA S A
A3} uric acd BF X|oh¢-4] EAo] W It
ulg) Xol-4 o] & AlA T Bol &
A AoZ FolAth wEA A 24 ?Jr A
ohg-2] 7kl FAAC] YT AR AZEL, old
& A7t AAFOE olFoIH Y AET
o], ol& AW T W3k ZAE AA] ¥
= FAA Aok

ol 4 A#HE T B, 7IEY
4 Aol & JuFt Xohg-2] Aol
AdE FEsd Wy E g, Hohe-4o] ol
A4 AgolEls AME AYES o|F FE5] ¥
d3te Aoz i okl 7HY Hest
Tl By, thb] Xolg-AF e Aok &
Aol & AgoR 7HE3own, Aohe-4] &4
o] ¥ AvF X} Ao 2 [ A
AetdS BAST £48 A5, X ok E4
o] E& oA FolFoZ yeue oF 120
KDa ©¥ido] Jqith &, AS7A HixA &
2 QR 2R ok Ao B2 ALF
o] AA et o] EAgrHE AL o] djdo]
oF-AZS Yole 89 Y FUHAL AR
£ A#z PolEaAn. I3 oA Hohg-4
Aol BuA Fert g3, okgy Hid &
3] Na'3} CI7F Bo] EAges AR S ke o),
ElAU] @il F 249 ztolet HEY HaAHE £
A &, Na'3 CI7F oA 2leb9-2% o volrk
YutA Q) Holg-2lg Yoy|et dF AT A
o2 AR I} Yo7 o] 120 KDa I7)

x| o}

]
s

o
.

o) wujde) sist 4ol Fololn, of @ujd
o] o FAAL Fato] X0} B} EAE
dAFsojor T FAAE AZ4HT)

v.g &

Aoh¢-A 3 et ste] BAE Wil FHL
Z, Xohs-4] g0l L T Aok¢4] §4
o] W2 Feg AAst F HL Aol FAHS
el ol Asid, I8 84 59 A
ZwioA v - BAE Oed 2 AAE @
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1. Hoke-4] @40 ¥ Fekz XJop-4] EAol
o Aok Afolo] AA ©d A ¢ Aot
A gAo] B Ak ujEle e} &4

o] ¥ AN B B3iTh

2. S A719Fste] g ae) FAA 4
A3}, ot ZAo| ¥ ko] s ot
$4 FAo) B F{olA ok 120 KDa 719
oA band7t ERHLE e

3. 9 120 KDa 37)9] @¥jde Xo}9-4S F2
Yo 7= AT T 3 Srepmocus mutans7t 2|
o) BFsed 93¢ vAA FUth

4, X)o}e-a] 80| B2 A Hoh¢a Bl
yho ZIcholl A a-amylaseg} lactate dehydroge-
nase AclE oW de Aol7t AU

5. Ca™, Na*, K7, Cl, Mg“, uric acid®] <k £
3 A3 Na' 3} OE Aohg-2) BAe] e 3
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