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AP, Etd e pHE ERHEY Fu] g9
of Fu|&o] F7ldt¥ pHE F7i5
BRI AYD, 3] ol#g Faole
ol -5 wie AP FHA A
# g} Uob. Aot A3 FHu|4
Eo w3 7S99 EH  Streplococcus
mutans®t At (lactobacilli) & ©Blehe] pHE
A A 71T Kot A Fe] PR o F
{3 HEES DR olg AFE BEAMFgOZHN
ol 415 AT AT FJATVY Aol
A BAAYEE dFsleie AR"P7E QA
Skt

Bl e} AEYAE FH3e WYL o
7tZ7F ded 3 F 2 IR A
st &R o] gU-FA g E HET
single radial immunodiffusion plate& o]&s3s}l=
golth. olF o] &3t Tenovuo F'V0] Tk
W g A Ele AAFHE FA}I,
Allaluusua 592 Alg ol BldolA o7 WY
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FEolA oleie YESE ¥ NYYo A
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Table 1. Demographic characteristics of the subjects

E A4dHe HAY Fiol& ¥E, HE,
Streptococcus mutans, FA4td, I ZEJA
TEE T 9 EF ¥R A dygo g
el M27te 45 APUHEL 2N, &%
o Al&E dAFe %‘_ TZE%Y AdH o
W, A8 Ef0 He NZAFRE AAE
2=

I. a7 2 U
L A7y

MNEol AFste AHEE Yoz 3tH 10
Al BIRHF A 2719 o}F), 10~294, 30~49
Al, 5041 oldo g HdEFTE Yol 2 Frig
309 (g2 159, o= 15%) EF 1209 &
HEdo2 dto BH g st pHE ZAH3)
Ao, AHE AL} FHEL o83 AF
Wy zze] ¢AFE A HE(DMFS rate,
dmfs rate) & ZAlstQH(Table 1). A&
AAE o FAAY 8 S&2E B9 4
TS Tste ALA7In FHTE AR
Tol Ae AEE MM daEe A
d A9 10AA MR8 tdd g HHAR
A ENES AHNA F=F sted EL vt
AAY dRolut aEFE A TPA gL
FEFTE e AL dEsdch. agx
TRWA Sl u4E FHOl AUXNA AAH
T RE BISsA A Aqel FAE TP
AHZL oA FAZE ANHEF 3
[

¥

Group Age Sex No. Mean age DMEFS or dmfs rate

Mal 15 5.4 10.6

I 0—9 ae
Female 15 5.7 8.9
15 21.7 5.2

i 10—29 |ale
Female 15 21.5 4.7
Mal 15 36.7 8.7

i 30—49 ae
Female 15 40.7 8.6

M 15 8.4 18.

v 50— ale 5 9
Female 15 56.8 20.4

No. : number of subjects

DMEFS rate : Decayed, Missed, Filled permanent-teeth surfaces rate

dmfs rate : decayed, missed, filled primary-teeth surfaces rate




2. EbY xiH

et A= ol 9AlA FE 104 Abe]
oA sten BAE AH3I Mo Fupz o
& AAA bR Fx GAAL F AAA
th. Bt & ey HHe] BE YL BT
=& #a wHE g2(xed 43C) 1~2
AEE YA ABAN tF 184 60~70
3] A5 #d¥ £52 428 YA A=
b ol M g2& dAAIe T8N e

= gde @AY A47EE s el
E B0 2 AdBE ol & MHFH F FA

4% st

3. EjoY2| $£40|2 EX

F 452 FEE microprocessor —based pH/
ion meter DP—880 (Dong—Woo Medical Co.,
Seoul, Korea)& o] &%« ZFH35 ). 6mm
w7 & 713X glass combination electrode® ¢}
el Yol FUEAHE o Edo] F7|9 H
£ w 4ol YA Ho pHryt HIse A&
Hazstdrh. pH—meter7t A&3] AT +
219l pHE FAUA X3 & 288t 4
FHoh A RLoll A electrode® 12 3025 #HyY
o EXGA T AHA F Ao ojZH
Aztd o HF pHE 7|&Es%ch ol & 4d¥
o 24 28E &A%Y 1 FTE FHIxE
doem, 23 &5 37CE S A

4. B} FHE

Z 5+ model LVT Wells — Brookfield cone—
and—plate digital viscometer(Brookfield En-
gineering Laboratories, Stoughton, MA, U.S.A.)
E ol &3l 37C+02CoAA &5 o, 0.
8 —degree cone(model No. CP—40) & Al £33
3, Atk & (shear rate) & 11.3o04} 450.0(sec™’
YA 6T AR HEATIHA 2FE . A
T 7 He dA g AT geARE HAE
2 A AGEE &Y S A=Y
ol gy IZEAF AL HAuGRF
(mucin) ¢] 3} 7] (shear —degradation) & & 43}
Al717] sigel et olwl 0.5-1.0mlR =9 €

8 AL3 BT centipoise(cps) B E HE
g 7183

5. E}LY Streptococcus mutansSt §AHF.

et A7 & FAH3Y] fste HAduE
o] &% AHH WHES AEstET, Streptoco
ccus mutanst® MSB agar& {ATEL SL
Rogosa agar& Al&3ted ofdol ZHA 23
259t MTse 37C, 10% CO.2 &7
A4 z8k A T2AZHEE sl AI R g
8412 19, 1044, 100¥4 9] 37}%] ¥ =& 3%
o, o] ZEL t3Al colony forming unite]
(CFU/mDE #B4dle] A& F3 vs =
71 Zk(logarithmic value) & 8t v] w8t gt

6. By EREEA S

Eldy WAFEEUALY FEE AT E7
# 8l single radial immunodiffusion technique
& AHEstaT. AFHE B g YRR B
Zutg HZHFH salivary IgA2el dimerZ
monomer & & o] F 7| 2] 8} o DTT
(Dithiothreitol) & #7113 t}&, ©]& anti—IgA
agar plated] A& F Heo WX 7247
Fof Vel f9 HES FHIEH. 2T oF
standard serum® 2 ¢} Blidle FEE A
A8l A l. anti—IgA agar plate: ready made
2| L.C—Partigen
(Behring Diagnostics Inc., Somerville, NJ, U.S.
ADE o} 83t FAFHA FAR BAH
23] AW ch.

immunodiffusion  plate

7. BAHIXEY

IBM PC 4ol A} SPSS PC*(Microsoft Corp.,
US.ADE o| g3t EAIAe W EH& Ay
stom A g oz #3e oo §EE T
o HBHBAE dotrv] 43 student T—
test, one—way ANOVA with Duncan’s multiple
range test, % correlation analysis& A} &35 %

t}.



M AFAH

1. Aglol =gt vlm
2 ZAM RE $Bol A WU Fol & ]
Pl B @A YW HolE wolx g3trh.

2 Aol mE Hl(figure 1,2,3,4,5)
(Table 2, 3)

N
= < B9t} Streptococcus mutanss} & Ak
oo AL deEol g Myt giddoy, Ay
faaw &
=

224 A9 A% 104 vnzel s 104
ol TEAM e £AE RaTh

= I T T R BV )
T T T T

Group ! Group I Group it Group IV

£33 Mate XS Female

Figure 1. The means of the pH values of resting saliva.

tacoslty(cps,
12 ty(cps)

Group | Group 0 Group Il Group IV

E 3 male 559 remale

Figure 2. The means of the viscosity values of stimulated
whole saliva at a shear rate of 450.0(sec™!).

s LOG CFU of S.mutans

Group |

Group Il Group I
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Figure 3. The means of the logarithmic CFU values of

salivary Streplococcus mutans.
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35
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Figure 4. The means of the logarithmic CFU values of
salivary lactobacilli.

. 19A(IU/mi)

.5

o
w

Group |

C O vatle BN remate

Figure 5. The means of salivary Ig A.
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Table 2. The differences between groups in male subjects

Group Group 1 Group I GroupIl GrouplV Significance ANOVA
No. 15 15 15 15 between grooups
pH 6.59+0.33 | 6.84+0.20 | 6.70+0.30 | 6.79+0.42
Viscosity | 0.76 +0.31 | 0.98+0.37 | 1.10+0.53 | 1.15+0.37 | (1,3)(1,4) * #
S.mutans | 4.18+0.72 | 3.43+1.14 | 2.67+1.05 | 3.48+1.13 | (1,3) % * * B4
Lactobacilli | 3.17 +£0.95 | 2.43+1.54 | 2.07+1.59 | 2.33+1.75
IgA 1.39+0.68 | 3.08 +1.38 | 2.86+0.98 | 2.87+1.43 | (1,2)(1,3) * * * #H#ts
(1,4) % %
DMFSordmfs | 10.6+7.3 5.2+3.9 8.7+5.7 |{18.9+13.8 |91,4)(2,4)(3,4) * #4844

No. : number of subjects

pH . the values of resting whole saliva

Viscosity : the values of stimulated whole saliva at a shear rate of 450.0(1/sec)
S.mutans, lactobacilli : the logarithmic CFU values in stimulated whole saliva
IgA : the concentration(IU/ml) of immunoglobulin A in stimulated whole saliva

DMFS : decayed, missed, filled permanent—teeth surfaces rate

dmfs : decayed, missed, filled primary —teeth surfaces rate
% denotes a significant difference between groups( * : p<0.05, * % : p<<0.01, * % * : p<<0.001)
# denotes a significant difference by oneway ANOVA analysis(# : p<0.05, # # : p<0.01,

H4H4H# :p<0.001).

Table 3. The differences between groups in female subjects

Group Group I Group Il GroupIl GrouplV Significance ANOVA
No. 15 15 15 15 between grooups
pH 6.53+0.31 | 6.69+0.41 | 6.63+0.29 | 6.89+0.22 | (1,4) % % * (3,4) % #
Viscosity | 0.76+0.28 | 1.06-0.41 | 1.10+0.25 | 1.04+0.30 | (1,3) % * * ##
(1,2)(1,4) * *
S.mutans | 414+0.72 | 3.60+0.77 | 3.20+1.39 | 3.77+1.27 | (1,3) *
Lactobacilli | 2.91+1.51 | 2.42+1.18 | 2.08 +1.45 | 3.32+0.67 | (3,4) * #
IgA 1.32+0.56 | 2.23+1.34 | 3.44+1.64 | 3.09+1.35 | (1,3)(1,4) * * * #44
(2,3) %
DMFSordmfs | 8.93+9.04 | 4.71+5.14 | 8.65+9.09 | 20.4+16.8 | (1,4)(2,4)(3,4) * * ##

No. : number of subjects

pH : the values of resting whole saliva

Viscosity : the values of stimulated whole saliva at a shear rate of 450.0(1/sec)
S.mutans, lactobacilli : the logarithmic CFU values in stimulated whole saliva

IgA : the concentration(IU/ml) of immunoglobulin A in stimulated whole saliva

DMFS : decayed, missed, filled permanent —teeth surfaces rate

dmfs : decayed, missed, filled primary —teeth surfaces rate
%* denotes a significant difference between groups(* : p<0.05, *% % : p=<0.01, * % * : p<0.001)
# denotes a significant difference by oneway ANOVA analysis(# : p<0.05, # # : p<0.01,

##H p<0.001).




3. HHciolM e D E E§FZIe] ATHA
(Table 4)

mutans(p<0.001)2} HIAIZEZH A(p=0.
001)7F, )
F(p<0.001)3 HAZFZE

Streptococcus mutans®} = F4F
a4 A7 ABHYE

duss wdzzid A9 FE(P<O. WSE wad a%e $EE dl: folw
001), BE(p=O0D), pH(SO.0Fol 48 ¥  ABBAE molx astn
AE Bged, Bl Hx9+= Streptococcus
Table 4. Correlation between variables in all subjects
Age pH Visco. S.mutans lacto. IgA DMFS
Age 0.25 0.30 -0.21 -0.04 0.37 0.40
% %k * % * k %k %k % %k ok
pH 0.12 —-0.04 -0.03 0.07 0.04
Visco. —0.34 -0.08 0.37 -0.04
% sk %k % %k %k
S.mutans 0.34 —0.25 0
%k %k *k * ¥
lacto. —0.15 0.13
IgA 0.08
DMFS

* p=<0.05, * * p=<0.01, * % % p=<0.001
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ZF ol M= Streptococcus mutans$} JAbFo] 1
TS 3 tAbol Ao,

53] Bl & o] g3 A F Bl BHAEA
ol§HNATH, ol BN HFHe BA9 7y
g wZolgt & & Utk FAUWY o &
A7t F71s0d gade e 1 Aids
9 F7HE ZIdE 4+ A3, 3 B FEY

o B Boo HF 43 vnd Zxz 7}
A7 Aot B o] MFRAL e Yol
2 g 5 Ut B3 71" Mo wWAN #

T By 248 7RARE Friste e
Ae AN E BT obdE, U I F
£ A5 2 Yrsteus 522 & & ot

19. 204

2 dEdMeE 9% o8 ZAH AL
H3lm WA A & CFUS(the number of
colony forming unit on agar plates)o]| E}o§ &
AN v &S FAlA AEFST e AT
F& AieAct. ol Togeliusg® 2 F33}
of & o T HAE 7] A IF
Ae Fi FU AHT Aotk & AFolA
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U2 AggY CFUSE & Alge rut®
Hote 32 AFE Bo 1 e, gd e
Aoz ste BE A€o st/ E g
Aol BHlE, AFY FF, HAEE, Fx1,
ANH A5 wE Zolx= s Bolokgh
th. = HTE 78 §3E & 9D A
glni: A#-§3 848 T/ BEY] g
of CFU 47} A9 Aul#d @A Atz
= wd & g

Figure 3,49} Table 4914 2 4 9+ nvg}
Zol Aol wE Wiz wAFR ggon
SAAHEAAET] AT Aloldle AT @AV

EA st dt=d, X]O}—?—é!%‘ EFf i o] A
e AAAAE olobnF A 9y
2 AR ® 770“*1011’\1 A o l 8%
e WAl SN E EA7E of71E § U

Gibbons™2 EH Mg AAA 5<|°}, AR
H AEgd 59 2L FRU Y R4 E M3
grbe BIE Atk ole Bl a9 &
U AFda 22 EARYAE AURHA, o
ol =2 Y&se AadHd 28 F e
2 E8E F Ades F& nes ool
th B HEE XE3 IR HFEE
ArZ 77} Streptococcus mutans®) ¥ A
TEE LR g ooy AW, HZ
Streptococcus mutans& guanine—cytosine mol
%7} 36--38%%! serotype c, e, fTFFZ JHA A
A% AR, FHSHH BRol e HorgAD
2 7ts el dsiAE A7 JYET Yo
Y et uPE AFANE oo W 1Y
7t 8% Ao R AgEd.

TR FATF9 A9 Streptococcus mutans®
F7hoh 4HBAE nAoy $ARPAVEo|

Faol2EE FIHE JBIJAE HolAQ

© % T ot

e ol fArEo] AokPAFoZ AW o
5, Aol $x @ RAEF, A TP
s gol RV ARG + AE ¥ 79l
WHE BAYe] UhE RABD ga o
FAE SE 4 LA My S4B 4AFH
WAS #do e BINE T 2 o
Beuel faEe = 38 oz 47
F o

E A8 450(1/sec)ol A1 A
=d 8o Zvte wg tia

F7tet A o, datel ¢ 504 oj4te e
A 7 we s (1.15+0.37), kel AL 30
Aot 50M Atele] FelA A Eteul(l. 10
+0.25), olZAL 1FEP9 A7 dxdE

Holct. 3t Bl o8 o] A w8} Streplococcus mutans
Aol A#AAHE HPed oA @ Hx9
el A8 X 2L¥ Streptococcus mutans®l E} N
W2 gde 22352 g 4ztdd. &9
F5es A Bd HAEE 23 e
e Aot 2ol 2HE TV BT 5 Ue
Holo Hages HEE ZHY AL, =2
Ao oz QIg glae iR Fxo EIF
TPet FRURA VEtuE YF Ho s
o] #3dAl 60(1/sec), B W 160(1/sec) A
Egte BIE Tels] Holop & Aot}

H AR 9 MALT (mucosa —
associated lymphoepithelial tissue) o] 29| 3] <%
S e AoF 4HIR® oy BulA %3
5 7AREH Y 23T el A A Eujg
Bl o] HAZREY w52 WHIE 2%
oZH HYut 2o 2AFNE HAY F Y&
Ao g AzrH"Ho. 53 FZUd A mucosal
defenceo] WA HIF& DYy Us
secretoty IgA(SIgA)= ElR Yo & =3}
wWol EXsla HAAM FHEE Rl ol
T2 A el o HAHo R Pirs o 7
WE WEE7] g Eo*%®, gledufel SlgAg
FEHIE YolEe AL 2497 UL AHo
o

2ot BE2HY FHATHL vPE FHE £
Atz "7‘71‘3.% ob = s WHRA ¥1
Atk 2y Xof WEF Aol HUA gl

i3t innate components 2, lactoferrin,

F &7t

mucin, lactoperoxidase, antibody £90] o|& &
FatA "o o]H e el HJEE tREL
AF 1dsg Ad FEd =284 =Hu
secretoty immune system2 o] 7|7t Fo|x A
% maturing Hol k. oo I FHEAM K
o}712] SlgA ¥ % w3, SlgA subclass
ratio 3}, Bl A =AY immunocyte F¥ o
858 5 ¢ UP. o8l HdEe AdME
HAgEEY A9 57 dgo =719 AH
HBAE EPed E3 104 o]t 3 104
ol & Alolel A AA FriE HL ol FV]
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9ol Zrle Aele el HAFEEH A F
o EFFHE BREN AT & F+
o 2322 gozo dgFMs AE of
m Aj7)of} ololEe] B HAFZEY] 4ol
FELZ A=Y disted dAFs & E8
7t g Aoz AzHAc
A AR E B HEE
| e 2 2587 H AT
Aot gl g dFE F

dAFe AFAE EUE 2 u, 2o L& A}

N

X

p=N
WEL WAL, B AEHE AAAF
of et AT erole] T4 Yuze 45
gol O MY A7 WY ACE A
Z8 o
V é L

£ ATE Ao} 4% 2 sy 77 AR
Yge Bael UL AT AFHE g
4% 9 SHe4ES A%, 42 b =
Astel 1E9) Wsel ASBAE Folr7l 9
3 Aoz, Jy ZF 15954 4T & 1208 &
Hgo® st oo Fhele FE, AE,

Streptococcus mutans®t F4r# el CFUS, WY

FEEYUAY FEE A 43 o3 22

AES dAdh

1. 4 +E& gd9 A=,
Streptococcus mutans®t FAt# o] CFUZ, =

FholE FE,

AFEEY A9 FEINA FUHHE Aole
At

2. A% Fvtel wet AFA] Eulg Heho
o] x‘jE‘_—_

F7hshe F4 e ngch
3. $AZYARNE L B9 Faole
=, Streptococcus mutans®t Aol CFU
F, HAIFZEY A9 T2 A3
Bolx grgtot.

4 A3 2ul8 By WAFEA Ae)
E 10489k v 104 o] 4T &l

A s 718 Fae maddh
5. A3 Rul® AeA FEr F7Ag

ule} et AU Streptococcus mutanse 7} 7+
AFHE FA4E B4k
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A study on ph, viscosity, microorganisms and
immunoglobulin A of the saliva

Jin—Woo Sohn, D.D.S., Sung—Woo Lee, D.D.S,M.S.D.,Ph.D.

Department of Oral Medicine and Diagnosis, Graduate School,
Seoul National University

[ABSTRACT]

The purpose of this study is to investigate the age-and sex-related changes in the pH of
resting saliva, viscosity, microorganisms and immunoglobulin A of stimulated whole
saliva, and to investigate their correlations.

The 120 healthy subjects were included in this study and the author used cone-and-
plate digital viscometer for viscosity, MSB agar for Sireptococcus mutans, SL Rogosa
agar for lactobacilli, and single radial immunodiffusion technique for immunoglobulin A.

The obtained results were as follows :

1. There was no significant difference in pH, viscosity, Streptococcus mufans lactobacilli
and immunoglobulin A of the saliva between males and females.

2. The viscosity values of stimulated whole saliva showed the increasing pattern with
aging.

3. DMFS(or dmfs) rate was not correlated with pH, viscosity, Streptococcus mutans,
lactobacilli and immunoglobulin A of the saliva.

4. There was a significant differece in the concentration of immunoglobulin A between
the group under 10 and groups above 10.

5. The viscosity values of stimulated whole saliva showed the increasing pattern with
decreasing of the number of Streptococcus mutans.

key word : saliva, vicosity, Streptococcus mutans, lactobacilli, immunoglobulin A
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