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o8 <o XEEe] Yn 53] lysozyme,
lactoferrin, peroxidase 52 3, &, Eldd] &
E3eog Weo] X lth Lysozyme
muramidase activityoll 28] 472 cell wall&
33819 lactoferrine iron®] ¥& AFEE B
ol BEAZ AlgolA S+ EAQ irond FY
ANA FoATE EH 3l Peroxidase system
& SCN & 2tzlukgo] Zu) A&E sto o &

ukg-AJ o] 7}t thiocyanate form OSCN & 4

A} o] v AN EL o7 AR FHEA
A =282 A g

T74RA25L A4 715 o] d o op7]H
= FA|7 s, AUt 3AE e FUAHY
FrAZe] vt=A] el 26l &9 Ao #Y
S 7kl e A ot & ol el 84 A&
EW 3Ate) 91X E(cognitive state), A& 131
2 (psychologic distress), FZ-&(mouth brea-
thing), 72 ¥ &H(sensory alteration) 5l 23}
A §AEL F4A23E =2 $7t 9
Efl A 715 o] Adell o FAAEFE ¥E &
£ 9|3 Baa =X ALH ZA] &jE)
dAE 3, £ 41 3L e A
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B Bod of pAAESo| 7H NMEy,
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Table 1. Demograghic characteristics of the

subjects
Subject No. Sex Age
1 F 70
2 F 61
3 M 64
4 M 42
5 F 62
6 M 57
7 F 42
8 F 73
Mean Age+S.D.(years) 589+116

2% gAedA 2271 Smge] TR 7

2 3 A ¥ A3ro) 2082 AAHEZ 2 A5
At
3. EfoHY

B AAE 9% B8 4% oAE A

7] 8l 2 9AJolX 11A] Alolel] Ajsjats] o
o, 4Al B s A 24 HAY
FE2E M AE #83R 43T 5% A
At et el A o zpef g2 Adeloll A 4
T5 3 ohg ke ER 3 EE st AlEs)
71 e qlgkel] 29l AL A7 =8 AAEH
th A BHlEle EFERY (unstimulated
whole saliva) €& &R U7t Ukl
031 Bt g 1ol 1-23) AT VEE S
o] & 10%7 A F st ulFS ALtstHct 2}
=4 Al (stimulated whole saliva)2 Hd7}&
o] gle AFFAZS FAY HFAQN A7 &
=2 AFsPaA] Al 1] 1-28] AJg o) @
& gl o8 5EI AqFste] EulES A4
stth AH F By E A4 AAsid, AHE
= AAT & st 0= A

4. EIUH =2 8 S8 £

(1) 1gA, IgM

gy IgAT [gMe FE+ enzyme-linked
immunosorbent assay(ELISA) ¥hg o 2 3 s}
At o] AedMe IgAe A9 3A Y (50mM
Tris buffer, 0.15M NaCl, pH:75)2 & A& & 10
o} &X & & 0.02M dithiothreito(DTT)E A
2l g 100ute] AAE IgM—] 7% g8t &
< 1002 HAE o2 M4 standard
(human IgA & human IgM, Sigma Chemical
Co., St. Louis, MO, USA)$} &7 9%6wello] &
microtiterplatedl] coating &% 37ToA] 2413t
T3t v aFat .

v ok & Al 98(0.05% Tween 20, 50mM Tris
buffer, 0.15M NaCl, pH:7.5)2 & 63] A 2] g+ Fof
H] 5o A Ql Hag wWxEr] Y& blocking
solution(5% bovine serum albumin, 50mM Tris
buffer, 0.15M NaCl, pH:7.5) 100pu¢& coating¥}
F 1AL Bt wiFstdct wiek F oAl Al
o2 A& ¥ 1100eE HAM" 100uY goat
anti-hurmnan IgA¥} IgM(peroxidase conjugate,
Sigma Chemical Co., St. Louis, MO, USA)& 2
wellel] coating®+ F thA] vhoka A A& vkE-S}
et

AH T 28-S 98 substrated] OPD(o-
Phenylenediamine Dihydrochloride) tablet set
(Sigma Chemical Co., St. Louis, MO, USA)&
2} welloll H718ta Ao g oflA 3083 vy
ot% ELISA reader(EIA reader model 312A,
Bio-Rad Lab., Hemel Hempstead, UK)Z
406nmel M FRHEE S A

zk HA g X 238 Algsted H
TS 42 % standard curveE o] &8l %
& po/miE EASH T

(2} Lactoferrin, Lysozyme _
Lactoferrin® lysozyme®] A #F<  indirect
ELISAH S ol &alychk  aofshd, 349
(50mM Tris buffer, 0.15M NaCl, pH:7.5) 2.2 4]
£ 1080 4T F 100ste] HAE £AHL
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2 344 standard £, human milk lactoferrin
(Sigma Chemical Co., St. Louis, MO, USA),
human lysozyme(DAKO Co., Denmark)3} 7
6welle] gl microtiterplated] coating ¥+ 3
7CoAA 2A12F E<F wl F38ld T

wjoF & M2 H(0.06% Tween 20, 50mM Tris
buffer, 0.15M NaCl, pH:7.5)2.2 63] 4| ¥ % Zo]
v Eol&el Ra& A5yl Y8 blocking
solution(5% bovine serum alburmin, 50mM Tris
buffer, 0.15M NaCl) 100 sZ coating®t 3 14]
2t Fh viokatd et ek 3 ohAl MFgog A
2 % 128490 242} 1:10002.2 349 1001£9]
goat anti-human lactoferrin(Sigma Chemical
Co., St. Louis, MO, USA)¥ anti-human
lysozyme(Sigma Chemical Co., St. Louis, MO,
USA)E 7} wellol] coating®t ¥ t}A] wi <k 4
& drEgch A& F 233A 2 1:30002.2 3]
A9 goat anti-rabbit IgG(peroxidase conjugate,
Sigma Chemical Co., St. Louis, MO, USA)Z Zt
well® coatingdt ¥ WAZZEUN &2 WY
©2 substrated] OPD (o-Phenylenediamine
Dihydrochloride) tablet set(Sigma Chemical
Co., St. Louis, MO, USA)E o]-&3lod WafA]7]
¥ 5x=8 Fdh

5. EAX
APFNEY A7 Ao & AHE HEs
7] 18} paired t-test2t Wilcoxon signed ranks
test& Al st
. 94532}

1. OFEAL B A=A MEIY 2HIZ0| B
(Table 2, Fig. 1)

A B AFA Aetele] pulge BEst
4 4 A9 A F Aes Frksaen,
Al Weele] Bug F71EL AT Qe
de] Bulg Z71Z0 e} Fn
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2. H2IH SR A AE 2 CHEAl & AISA
TERHLH 1gA =& 2HIZ9| B Table
3, Fig. 2)

kYAl g AFA Aetd IgAd] FEE g
2718 &5 A ALg F Frtste A3l U
ot FAYAY Fod %, IgAs] £
&2 FHA A AFA] AetdolA BT fo))
A &7kt

3. 2IIH &R A A8 & CHEA R XI2A]
HMEIALH IgM =EQF 2HIEQ Bisl(Table
4, Fig. 3)
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Zhete A& BRou AR F 15 A A
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UWS : Unstimulated Whole Saliva

SWS : Stimulated Whole Saliva

Pre. : W29 35 3 A% A

13 42718 ¥4 3 A F 13

27 42719 &% B NS 23

37 ¥z g% B A ¥ 3F
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Table 2. E2IHU SR A A8 = QHEAIQH XISA MEREQ| 2HI8 BIsH(wl /min)

Pre-treatment 1 week 2 weeks 3 weeks 4 weeks
i hol | . N . «
Unstimulated whole saliva 5 og340067  0128+0068°  0136£0096° 01540084  0164+008]
flow rate(n=8)
Stimulated whole saliva 042140230 0544+0.236" 0.644+0.352"

flow rate(n=8)

0606+0.260° - 0581+0.298"

% | Statistically significant(p<0.05)
Pre-treatment : Y27}8 &4 2 414 A

1 week cgEsy g8 A AR X 1F
2 weeks R R B AR F2F
3 weeks CHEAY ¢ 4 AHE F3F
4 weeks cEEIY 4 2 AR ¥ 4F

Table 3. 2271 BR & AIZ = CHENIQL XISAl EIALH 1gAQ] BE (/a2 2HIE (1/min) Q) HI5}

Pre-treatment 1 week 2 weeks 3 weeks 4 weeks
Concentration 42,498 59.3%6 70245 71420 66.203
Unstimulated whole +37616 +30475  £45553 443882 £39.25
saliva(n=8) Secrotion e 3.800 7.29 10538 11759 11.889
ecretion rd +5.277 +5797" +9,560" +12196  +10818'
Concentrati 50.417 64.948 BB 82503 103.037
Stimulated whole TR 17813 £23866 30018 EUMT 4720
saliva(n=8) Secretion rate 2.345 337171 53.949 51.49 67.661
ecretion Ta +14.857 +13515°  £18798°  +33149°  +43418'

* © Statistically significant(p<0.05)
Pre-treatment : Y27+0 %4 7 A8 A

1 week CHEAY 4 A AR R 1
2 weeks c 927 g4 A AL 23
3 weeks c8EAY gf 3 A 333
4 weeks cgEAE 6 A A X 4F

4. 2RI SR A N8 & SN & XIZ2A
MEIHLE lactoferrin &0} EHIEO| BI85}
(Table 5, Fig. 4)

Fg Al R AFA] Aetd lactoferring] ¥
AR A fog syt BEEA @
lactoferrin®] #8] && X BFo] F718le Ao
o] HAHYL AE F 139 A Meld-g

AYstie FAGHoE fo4d e Atel7t
AR,

5 HEJN SR A A T OHAAl & A=A
HMEIALH tysozyme SEQF 2HIEO| Higt
(Table 6, Fig. &)

A W AFA] AEeltd lysozymes T
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Table 4. T2 &% 2 N8 & OEAIRH RSN MEIALE 1gMQl S5 (w/nl) 2t 2HIZ (e/min) Q) &

Pre-treatment 1 week 2 weeksy 3 weeks 4 weeks
Concentration 0.863 1434 1.089 1.475 0.974
Unstimulated whole +0.407 +0.650° +0.685 +1275 +0.3M
saliva(n=8) Secretion rat 0.069 0.161 0.125 0.199 0.166
ecretion rate +0,051 +0.086" +0,089 +0.249" +0.110°
Concentration 1589 1.606 2.002 1971 2,187
Stimulated whole £0.961 +1.035 +1384 +1.379 1442
saliva(n=8) Secretion ate 0.649 0.878 1.078 1.303 1.348
Tenon +0516 +0674 OIS 14T +1016'

* ! Statistically significant(p<0.05)

Pre-treatment : 2710 &% & A% A

1 week 2R g B A 13
2 weeks cERE R A AN ¥ 2F
3 weeks CEI R B AR F3F
4 weeks c 42 & 3 AR § 4R

== UWS Cone. ]
. -=—UWS Secretion rate

/ /‘/ ~— $WS Cone.
- 5WS5 Secration rate

13 2% 3F 4% i

Fig. 2. 22211 &7 & A8 & OHEAIQF A=A A
ERALH 19AQ] BE(ue/ n )2 2HIE(ue/min)
Q| Hol
UWS : Unstimulated Whole Saliva
SWS : Stimulated Whole Saliva

Pre, :
13

2%

3F
45

© X8 AF 7og 9 FEHA ggho,
lysozyme®] EH]- & AHA] AHElRoA F7}
s Ao AT AT F 279} 434 G
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A25H8 ¥R A AHE A
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e |[~UWs Conc.

Pre.

2% 3% 4%

&

i
I;
-~ UWS Secration rate |

—
! —-—/ —— WS Conc.

== SWS Saecretion rate:

Fig. 4 T2l &2 A A8 3 CtAARH RIZA M
EIHLH Lactoferrin® S&(w/n)2t 2HI2
(ug/min) Q) B13}

UWS : Unstimulated Whole Saliva
SWS : Stimulated Whole Saliva

Pre, :
1 :
25
3% :
45 .

Z27H B A A8 A

g427H 3% A A R 1F
2274 84 2 A8 2%
H27HE o A AR # 3%
B27hd g% 2 A8 F 4%

@ Aozt dAom 34 FEANNE fe
g Aol 7t gLt



Table 5. BEIIT &1 A A2 = QHEIACQH KI2Al HEISHLH Lactoferrin®] S& (1w/n )2 EHIZ(m/min) 2 B15}

Pre-treatment 1 week 2 weeks 3 weeks 4 weeks

Concentration 17691 18.244 19.821 20581 21.088

Unstimulated whole +10.430 +9.963 +0262 +7.322 +7.819
saliva(n=8) Secretion rate 1325 2.105 2,581 2.731 338
ecretion ra +1.153 +1.303 +17320  +1960° +2205"

Concentration 26.450 24.894 26.866 27.345 29573

Srimulated Whole +7998 +6.355 +5,060 +4.359 +3815
saliva(n=8) Secretion rate 11.426 12753 15781 15512 18501

P T " w *

eeretion +7583 4004 £6.110 +6.871 +7807

* . Statistically significant(p<0.05)
Pre-treatment : Y2718 4 4 AHE A

1 week CEE AR B S R 1F
2 weeks CEEAHE TE B AE 323
3 weeks cgzFd 34 A AR 333
Aweeks BEAW B4 2 AL F4F
2,5
2 _./
1.5 . :_Um—Cnnc,
-~ UWS Secretion rate
/W ~—8W5 Cong.

|- SWS Sacretion rate

!

|

. |

Pra. 1F 2% 3F 4F 1‘

Fig. 3. 22710 &% 2 ANS = QtEAR RI=2A| &
EIULH IgMCl ST (e/ nt) @t EHIZ (ug/min)
Q| Hgt
UWS © Unstimulated Whole Saliva
SWS © Stimulated Whole Saliva
Pre. : 2718 & 2 A4 A
15 254 ¥ 2 AR 315
23 HEAE R A A X 2R
3F 0 EEE 2 AE 3%
45 427 R 3 AE T 4T

v &

=

TRz i e] 71 & H (organic) e

| 250

| \

|

200 [
{= UWS Conc.

K_,?‘/“_‘/Z_. | == UWS Secretion rate

R J~+—8WS Conc.
"'-\./

-~ SWS_Secration rate

WL
|

! Pre. 1& 2% 3% 4%

Fig. 5. ZZIHL 8% A NS = OEAR AIBA &
BN Lysozyme®l =& (w/d)Q EHIS
(ug/min) 2l gt
UWS ' Unstimulated Whole Saliva
SWS ! Stimulated Whole Saliva
Pre. : 2719 g 2 A A
¢ 427 & 3 AHE 3 1T
2% B/ & A AE 325
3F =7 g4 A AR ¥ 3F
47 YE2E g4 3 A T 4F

H

71% A (functional) 7% o] W& FaA =
Aoz M HAE s A A|E
of g} A2 & EaA g BH]2L 2457
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Table 6. H2IT &5 2 Ak = AENCH ASAl HEIELH Lysozyme2) S (/)2 2HIZ (we/min) 2} HiG

Pre-treatment 1 week 2 weeks 3 weeks 4 weeks

Concentration 147,960 141.121 144171 152,689 182.873
Unstimulated whole o +182.403 +138460  *1402%  *174123  +162114
saliva(n=8) Secretion rat 11371 14726 23712 20572 34.476
mecretion rate +21.025 +19393  +26962°  +44.903 +43891°

Concentration 274679 222,081 194777 959.184 984,951
Stimulated whole +175.878 +184365  +142495  +1371% +195518
saliva(n=8) Secretion rate 128924 120557 116,247 157,862, 193,397
wecreion Ta +119539 +118288 87878  +126.931 +171.674

* | Statistically significant(p<0.05)
Pre-treatment : B271% 3 F A% A

1 week CEEAE A A A R 13
2 weeks c 427 o A AR F2F
3 weeks c PRI 3R A A F 33
4 weeks cHE27E % B AR 4T

u gAd g dAlzA god 20 A7 F
W o AHMRD), 44 Z9 < (sialography) 52
Bl o] AlLETE AxE B ARyos
Bt A 715 o)de] A e ke A g 8l
oM 71 8% 71EL 71EE ¢ e HYA
A zA e ZA f3ott " F o A A
o] Bkg-31R] & ] WH-8-2}(non-responder) 2]
RS o8 & glo] FE YT 22 dFU A
& AMHEE 4 Hd glon, AT wrgdte
§h2 2} (responder)®] 3-%v Ao Az, FAHA"
Ae] AL B Y EHE 2AAT e oY
A B2 ALGEHE WY Sof AMgs 3 b0
ol A9 videz HAHE 849 #FAE ¢
AA L 234 AEr Bulgo] 235 gg N
2% B3t ABH o FRAEF0] AR
= BREIRLn, AFA] HEepde] Fulgo]
Z718kE wkgRlE0] ). 85 9 $ale] Ha A
H 5804 flow, 10 F 4" o8 FHY &
A Aol &t PAAZFZRRGLA, 1] 4
o F3F 82, oA] 338 dEHe 7
BRZ2%E BAA 8% F 399 #ale A
Hetel #HlE 4o 2@ A =(<00Imd
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/min)2 A% FAAZS BT dutxgos
Fq27 2RAZRTE =Ed 21d3ts Ao
St Al AEtY Eulg3 7Ry el ol gt
T & o o)2 X Eo] AFF =7 B
72 duile] g " ddete EAolN
o},
TRAZF Bl g B27HH 9] el -y
EdE 180080 0) Lo dAFYE” o] %
1960t ol ¥ HHA AL FAARS B
€ o2 B2 dddA g2slde) e
AEu)|EZ B} pRAZRFe 4 NAESY
7b 4FHRATG N H29 Ao Had
FF T A9} UAI A E o 7RART
BAfoll M WE7lMel Fofo| thg AjERof b
& 93] dSHRoy, Y2yhHe] Folol
EFAe|7] HelMe 7158 U Bl A
Az EA3ta, oo gt HrHE e
P} AFA] Hepee] By F el M &
A7} ZE gAN 75 Bl gFH o) g
Aol e AT gdsm e
d27ldel o3 et A g di7fe
7% 15%-cjdlel vehe Aol BEoln, FHu)



Bt En &2 HEF B85 oF 308 45
FAtolol vERtar 3A)7ke] AL RobA A
R EEol 2 Aeg ¥ e, wEsi
B8 2 9 A gl Bu & Hog B4
el v oF 2uio A 10uRel] olE:, 2%
citric acidel] 21§ AW Eciz S-4E Aoz w
H10."

SHEd RIS A7IELEE dFdME
Z27FH9] ety EH &7 Bate] g A &
L& el gsten, 27 B4 Ax
AN FEEL F-a-go] Rug vzt Qled, ¥
g0l Y &L PEride 2433 @AV
Ak et Ao 14 B Bago
2 geAgles, ofe] g g 234
52 "27199 cholinergic activity?} #&o]
Ut F, 23 24, vld, oA E, Wk, #F
o] F7}, AARA, T2, £317] el Fol 8l
< & UG olFa A4 gAY 8-
adrenergic antagonist® 5831 v #Al
A8 B8 g AFAH= gloy, ohE
e 4324 di AT ol A = 7
&3 AFoelu}.

A tAAzFe A2E Y8 AHesEe 3
2718 e F2 A A (tablet) £ 7 & (capsule)
9] FHE ELHe Ao HFoH, 2%Y
solution B A W&ol Bol AMEEHA= &
e BE Z7|de 184 5mgd 3Fo 33
457 =H, o] Axe ol EA7) & A
149 33, 13) 10mg B4o2 FA4 @rp”
ol @dFollA 5mgel EZsIdo] FHE AY
ARR-F 15, 27, 35, 4F F BF ALgo]zldf H|
dto] HFAl R AFA] HEpY e Byl go] BF
Fel3A F/AstA e, ol oA B dF
Aot YA s, destHel Fo Wy ua
FANZE AR A%E ¥lad o 9 A7
2H4E dx)ste Ao}

AR A HErYo] AFA] HEL el vlajA &
vlg&e] F7MEo] =], gAY Aelde] B
v &o] FRAY FAAZRZ B2 9 v]
Ade 21 a8 o, 92719 F4 22
Abgo]l PR AZE BAlSe FANA 393

FETS FHdte Aol

By HAZREY A Fo) gloiM e o
He A& A Mg, 2eln A e
B2 Agvt Egvhe Holv) Meldulo]A
o] FF39 Ige HHFL o3t eleol vjg o
ofe] & ZAUH, 2 ol f= AR, AetdolA
o] Zhzte] AEtAM, kslM, olglde] Tl eE=
Bl 0| & wie} ¥isleln], 24, HElde] £
B &2 o314 gl By &d b3 P =
o] oiHm, AA|, Hetye] 45 A7y
A Add ARE g9 &£4& A% 571 ¢l
t} o) 23 of 2] ©Ae % Batam Heldo] 4
ol dzHe olfe A B3l o
gtk A o), AFA] detde] A=
paraffin wax 5 A28l 9 AFE o] 48
2 _

A% A A 717 & B LA dRT
A A elele] EHE Z2AA7|H 5 25
AoA e etdel Ev)gEa gl iy
#aFo] £49 texturest FHo| glrhE £¥-3
2770 Atk Hall# Schneyer” & 1964 o],
Johnson®™& 1984\ o] %212 A2 %} ratel] A
o|dtx el #%3} acidic and basic proline-rich
proteins(PRPs)®] F=7F Zad& SAsis s,
Johnson# Sreebny®™® i 1973d B2 AL
838 24L& HHAT AP BETOIA olsti g
7158 vlhe et Eul kel F71 el
B2 F77F FEE R, AurEe] gy g
WAl 249 Wile gle Aog ¥xA
AlgE ez & 482 oA FEA
© GA, AF7A9 A3 A2 FELE
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-ABSTRACT-

The Effect of Pilocarpine-containing Chewing Gum on
Anti-microbial Components
in Whole Saliva of Xerostomic Patients

Moon-Soo Park’, D.D.S.. Sung-Woo Lee'. D.D.8.. M.8.D.. Ph.D..
Sung-Chang Chung', D.D.S.. M.8.D.. Ph.D..
Young-Ku Kim', D.D.8., M.8.D.. Ph.D., Kwang-Won Yum®.M.D.. Ph.D.

Dept. of Oral Medicine and Oral Diagnosis, College of Dentistry Seoul, National University'
Dept. of Dental Anesthesiology, College of Dentistry, Seoul National Uniuersityz

The purpose of this study was to investigate the effect of pilocarpine containing chewing gum on

anti-microbial components in whole saliva of Xerostomic patients.

The objective Xerostomic patients were instructed to use Bmg-pilocarpine containing chewing gum for

20minutes three times per day, and the author measured the flow rates of unstimulated whole saliva and
stimulated whole saliva at the beginning the treatment, 1,2,3, and 4 weeks after. The concentration and flow
rate of anti-microbial components in. whole saliva were quantitated by enzyme-linked immunosorbent
assay(ELISA).

The obtained results were as follows:

. There were significant increase in the unstimulated and stimulated whole salivary flow rate after using

pilocarpine-containing chewing gum in xerostomic patients.

. The concentrations of IgA in the unstimulated and stimulated whole saliva showed increasing pattern but,

no significant changes, arid the flow rates of IgA in the unstimulated and stimulated whole saliva showed
significant increase after using pilocarpine-containing chewing gum in Xerostomic patients.

. The concentrations of IgM in the unstimulated and stimulated whole saliva showed increasing pattern but,

no significant changes, and the flow rates of IgM in the unstimulated and stimulated whole saliva showed
significant increase after using pilocarpine-containing chewing gum in Xerostomic patients.

. The concentrations of lactoferrin in the unstimulated and stimulated whole saliva showed no significant

changes, and the flow rates of lactoferrin in the unstimulated and stimulated whole saliva showed significant
increase after using pilocarpine-containing chewing gum in Xerostomic patients.

. The concentrations of lysozyme in the unstimulated and stimulated whole saliva showed no significant

changes, and the flow rates of lysozyme in the unstimulated whole saliva showed significant increase, but
in stimulated whole saliva showed no significant changes after using pilocarpine-containing chewing gum in
xerostomic patients.

Key words : xerostornia, pilocarpine-containing chewing gum, salivary flow rate, anti~microbial components
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