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— ABSTRACT

THE EFFECT OF GALVANIC CURRENT BETWEEN DENTAL
RESTORATIONS ON HUMAN SALIVA

Hyuk-Choon Kwon, Chung-Moon Um, In-Sik Cho, Ju-Hee Ryu, Ho-Hyun Son
Department of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the effect of galvanic current between different
metallic restorations on human saliva, The rate of salivary flow and concentrations of IgG,
IgM, sIgA and lactoferrin were measured, In this study, unstimulated whole saliva collected
before restoration was regarded as control group and unstimulated whole saliva collected 10
minutes, 1 day, 1 week, and 1 month after restoration were regarded as experimental groups,
Following results were obtained from this study.

1. There were some differences in values of salivary flow rate between experimental groups,
but the changes in values compared to those of the control group were not statistical-
ly significant(P0.05).

2. Measurements of major antibacterial components of saliva showed that while the con-
centrations of IgG and IgM decreased significantly 1 week and 1 month after restora-
tion(P<0.05), changes in values of slgA and lactoferrin were not statistically signifi-
cant(P)0,05).

3. In vitro measurements of galvanic currents decreased sharply in the first 20 seconds and
thereafter decreased gradually. Galvanic current values measured in the early stages were
greatly varied, but after 2 hours, the values in all groups approximated each other,
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Table 1. Amalgam alloy used in this study

Product name Type composition Manufacturer
Bestaloy Type I, Class I Ag 68% Dong Myung
Sn 273% Dental Industrial Co.
Cu 4% Seoul Korea
Bal 0.7%

Table 2. Gold alloy used in this study

Type Composition
Type 1(20k) Gold 833%
Ag 58%
Cu 109%
3 AE 4y

(1) 4 A BrlEe A A3 2 Bu)g =
3

Bl AHH = ok 9AIA 11A}olel SATh E}
o NHE As) HYs] Aol 4L gAY &
5 "M AL FE3A 4sken FAE 24
AT BHY AFH A Aol k2 Aol A 5E
Ax A AEE F oS Yoks B8 Y7
S 312 gl AHE A7) FAe) ke 1
A A& WNEE AR A A BejEE
el (unstimulated saliva) AH e Y&& dEL
ATzt it 91 EllS 18] 1-23] AP ol
Mo g 3o o2 1087 AR st Eujgs
Aradch AH F gL 94 JAdd
(10000G, 10%, 4C) MFE AA3slL, o8 714
protease inhibitor(PMSF, NEM, EDTA) 9} $1& A
= B2 ATy F4€ 97 98, 002% NaN
%k Triton X-100(0.1%) Z-& nonionic detergent&
33k

Table 3. Digital multimeter

(2) Bl ) F2 g7 A &3

Bl ) sigA, IgM, IgG$} lactoferring] EEE
enzyme-linked immuncassay WH o2 A %3}t
Enzyme-linked immunoassaye F9& A2
W 2olx EFESE WPHE AT 1004 A
BE %well o] A= disholl 4CollA] WA coating
g F dFdez ML F(01 % Tween 20,
20mM Tris, 015M NaCl), 3|4 € A 1z A&
100d & ¥3L 37ColA & A)Z} incubation &}k,
A 2] HA| 49 wel 5 A7, A A7
2%} A9, peroxidase-conjugated goat anti-rabbit
antibodyE 7} well $9) ¥ 1717} incubationd}
F OAl 7 wels A} ZHo] AL substrate(OPD
tablet set)& o & ¥, AJ20)A 5-308 £ in-
cubationdtx, ZHEe R WHE-S FRIAIF T ELISA
readerZ color densityS ¢ %th o] W, lactoferrin
< human milk lactoferring standard@ AFE3HY
2. primary antibodyZ+ human lactoferrin an-
tisera® AHE-3}9 3, secondary antibody 2= goat-
anti-rabbit IgG peroxidase-conjugate & A3t}
SubstrateZ ¥ OPD tablet set& ©]&3}%c}

(3) Zud AFY in vito %

Zutd A2 Fig. 13 ol 23kste] A& a1y
I, F 29 ol AlEE AA 07mme €3
22 AFEA, 10mme] AE I vE BA @
AeA A AT, A S AzYoE o

Range Minimum measurable current Accuracy (40Hz-400Hz)
20004 0.1uA +(2% value + 5 coefficient)
2mA LA ’
20mA 10 1A ’
200mA 10014 ’
2000mA 1mA +(3% value + 5 coefficient)
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Am:amalgam

G:gold

S:saliva

Rresidence

d'diameter of sample
|'distance between sample
a‘Ammeter

Fig 1. Diagram of galvanic cell used in this study

+ S5 obdzt 7+ Zduid AR/E &% U
o] u, Bl L&E FT5CE FAFHYYL AF &
RA7¢] $74L 18~28 C, A F& %% ©|3}¢)
AHE FANAY. Zutd ARY F4L digital
multimeter(Model HC-601, Hung-chang, Seoul
Korea) & AMHE-319 o™ &4 MR Hoe tha
Table 3¢ 723k},

I, AlgAMA
Z7) 2089 BES LR 489S AAIN

Table 4. Salivary secretion rate(ml/min)

Sub I F yEEA gAY 34 A 27T QIS
d S AElL 1439 BEe tYeE 4
AHE FEIN. olF FH2E TE] A W
279 g3 AL, 75 F 108, 1Y, 15,
hgel ZH dd2e] glg AF3l us3 2
< 24F#E U

19 Al EfY 2|8 2

Bhol Bu]@¢] Wk Table 49} ZOH EEZH
o= BH|go T xo]E Bgoy BE zhzid)

Before 10 min, after 1 day after 1 week after 1 Mon, after
restoration restoration restoration restoration restoration

S1 0273 0.228 0219 0.137 0.102
S2 05 0.6 0529 0429 0.429
S3 0.194 0.429 05 0375 0419
4 0214 0375 0273 0231 0.214
S5 0.375 0333 04 0.75 1

S6 0.188 06 0.25 03 05

S7 0.176 0333 05 0.333 03

S8 05 0.409 047 0.343 04

S9 0375 0.19 0218 0.207 0.333
S10 0.188 02 0214 0273 0.2

S11 0214 0375 0333 0375 0.25
S12 0.36 0333 03 03 0.273
S13 1 235 0818 0.667 1

Si4 0.24 0.36 0.167 0.387 0.493

Mean=£S.D, 0341022 0514054 037+0.18 036+0.17 0421027

633



i 2T vmste] Azt
g7 A% Mty f5+=
9] tH(Student t-test , P)0.05),

el
S04

ot

3 i
20, i

7
A7

nNo
m

2
=
i
0]

gl Ul 82 st EEQ oG, 1M, dlgA, lacto-
ferrin®] E=EE Table 50 TAlstge, Bl )

FH AN wE 7+ 229 5% H3ke Fig 2, 3,
4, 59} 72t} 1gG9} IgMol A AR dx2e3 v
AL A, 2 HIIF BEAF fFoAdo] AT

(P{005). 1G] 7% & A
2129 g oo dAZLE g
& Holx glon I #Hsst FAY
ATHP05). IeMe] F%

0Fo) ZHAFH2 1Y
174 2 Y Fd

o
olfl o
a2 O
!

ze Ir

A

o )

%
WWM

¢

filo

i

L off

i
3,
)
o
fitt
el
Lo
sk
="
L
rE 32
b
OO
0%
fijo
(T
i)

flo M4 o r
B oo

o
(2]
P

i)
A oot

Table 5. Concentration of salivary immunoglobuliins and nonimmunogiobulin defense factor (Mean=+SD, #g/ml).

Before 10 min, after 1 day after 1 week after 1 Mon. after
restoration restoration restoration restoration restoration
1eG 236094 1824062 1.883+0.89 1224037 1072038
IgM 28414186 188202 1084206 170144 127+£113
slgA 50.64£24.85 440221790 389711430 403511847 37571781
Lactoferrin 11.20£1001 1537859 1015+7.39 15131182 11.77+999
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Fig. 2 Concentration of IgG (#g/ml)
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Fig5 Concentration of slgA (pg/ml)



Table 6. Galvanic current measured in this study (mA/cm?)

Osec 10sec 20sec

30sec 40sec 50sec 60sec 2min

3min 4min 5min 10min 30min 60min120min

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
Si1
S12

1538
1095
1391
16.86
16.27
1598
26.63
18.64
17.75
1716
1213
1893
1538
1420 1361

14.50
10.06
1243
1598
15.68
1538
24.85
1834
16.36
1538
1154
17.75
14.79

1391

947
1154
1538
15.38
1479
23.37
1805
1538
1361
10.95
17.16
1391
1331

27122
2189
3195
32.84
29.29
21.60
3728
2071
30.18
26.63
33.14
24.56
S13 2633
S14 2692 1598

17.16
13.02
16.27
18.93
1893
17.16
2959
19.23
1893
17.75
1509
20.12
1598

1095
1450
15.09
1450
2249
17.75
1538
1243
1036
16.57
1331
1272

1361 1302 11.83
888 858 769
1065 917
14.20
1450
1450
21.60
17.75
1479
1183
9.76
1598
1302
1272

1272
1243
1361
1834
16,57
1361
10.06

8.58
14.20
1213
1154

1124 1065 1036 917 888 799 769
740 710 680 621 562 562 562
858 799 769 651 621 592 592
1183 1154 1154 1006 976 947 947
1213 1183 1124 917 799 769 7.10
1302 1272 1243 1006 799 858 799
1657 1538 1450 947 858 769 651
1568 1509 1450 917 799 799 680
1331 1272 1243 1095 1036 947 858
947 917 858 799 799 769 769
799 799 769 651 621 562 592
1331 1243 1183 947 917 799 740
1154 1124 1095 947 888 828 769
1095 1095 1065 1006 947 917 888

14.73
339

mean 2790 1815 1418

+£SD., 486 381

1644 1551
372 354

1378
339 332 294

12.32

1164 1120 1080 888 822 780 738
270 250 240 149 140 128 115
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Fig6 Galvanic current measured in this study
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Fig.7 Mean value of galvanic current in this study
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