CHEHR| B2 M 88| K] :vol. 41, No. 2, 2003

HA-AE S HAE 9 2 Il 4 ubA®

WA WA ol

3

A

A 2P A7

p B

.

Agvsta A30e A 3nPeay

ot - Lole - 0|y

I.M E

AAELE AF2E B BF9 Fo] Algy
o X3E ABEA e HESA gAY Hoj
3to] A EHQ w=¥e) g} g 12 53] 23 34
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I YFAE 73D F 717 Aol waba] A4
dBolME EAY v 24 39 A 2o Ho
ol Ni-Cr &9 RAEo] Algsm o}, 11}
Ni-Cr §5 BHEL YA A7} o1& 4 Q)= 2
A AAF73%, GejR)Pen | Rk e w ) g sy
= Yehdths Ro] ez glo}, MR =
HAS A48 RARE AJReE AL MAE A
E3la e Aol

Hamano'”$} o2 o] a7 7)goie yas
A BAEZ Aoz op)E 4 9k o7
AZHH 712 ATE ABAA AE wjgos a7
silen), 1 A9 Axe mYgs P Ax) g
VIFE V1A E AL Hud v 9o B g 2
e YA 244 7)Hd B B A7) 3
H1 3 A% FAE 9 Aol 12w

ol Fo] XM de] 2Y u| 2z} wal o]
Yat Aol A gAEelAl JEN oz obd
7ol thatk o} Fo] AAIHo] gt} SR U
A-AF 7 HAE FA o] HAE 32 mHg
AT moz Q% ulre] o8 YA o] 2o &
gHe Zo] RaHgat?, of YA ojese gu}
= 53 AZT Bz g4 9o AF

K

207

9 f3l A4€ 902 + 9n F48 yae 3
¥ 3% A, A, 4% 5 549 5 3lo], 29

dlofl M 19749 o] 32 2|34 2o YA g8
Hl &S 1% vlte 2 FAlsta glck 30 X3} o) xp}
A Z13ALN A A 8o X3} 7134 o
OE W 37 3o YA S FYT 5 9o
B2, ntaag wea A4stn 34 99718 A4
S3EE sh F7) & e A % o]
L2 RAIHEE 2sor & Wart 9glon, u=
ol Yo F7] 3 A X2 15ug/em® o5t
TrAISkaL glek 2
EF AN YA Wy
A #de] H718 yAas4s =
Zbp, B Foll 299 Ao B =) o=
& T2 Alcaligenes groupoll &3l AS2A A
eutrophus CH34, A. denitrificans 4a-2, A.
xylosidans 31A, Z18]31 A. eutrophus KTO2 So]
At
°|F Aol UA WAL Yehlle 7)Aoz :
(1)yAR TLE Yiyo] YA o) fExo] 2
< cnr system , (i) YA} ILEC FA WAL
UehHE nee system , (i )22 559 YA 4]
7138l A. eutrophuset th ol Al FAlo] Lojuk
< nre system 5°] Y&, ©]E systemelA] YA o
W& 2§82} chromosomeolY plasmid
el 2= ed), plasmide AT A ZuolA
LA extrachromosomal DNAZ 247124 431
A 7224 fYoly 4 o] DNA Bxtz
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FA= | chromosomal DNASH= B2 50
2 A4 JA R plasmid), HF Ex A=Y
(F plasmid), &2, 52, g4 3E3 e
771849 drtet 2L B4 715 S skt olg2
a5 WS A R

3 Klebsiella oxytoca &5 £3 YA YA #3F
2 Hauslen, 538 o] Al#< chromosome©l A
ot 4.3 Kb Hindll AHe] YA A /AR o]
F20] HUx, oz YA g FHAE plas-
mid DNAS} A #5o] th& AF ez HolHe 2+
7Bty Ea=An

A#E ARZ s e YA FFo] & NiCr
o Ate BHES A 774 M=
YA ol {27t BauEm omiBe e
e YA Fitoht ¢ Aol ¢} mparix 2
AU Ni-Cr 38 23 Eo] Z&d o} 79 22 E
T Az EEE2RE {83 $49 YAz
s YA WAdo] Qe #F71 BAH A FL7tel
g &S ARy, olA7A FUe EE
oMz d3E B3t A7E vie I

ol £ @M Ni-Cr F5 RAZo| A3d
2o} F9| F 2 T o] EAjsle FFE F
UAd WS 7k @37t devtel did 972 A
Alate], W AEEHA HE WS B8l YA WA
TFE ¥ 348 i o] #F50] 7 e
54& EANAEGAH R d78 T AHE
AR o] & B33l o]t}
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I. A7Mz

Kiigtn X 3dighE e Bzt WLt gxjolA
Ni-Cr #3522 A&Ad 3424 RHEES AAS
Aol BHAE paper pointE A2 FHE *3}o)
of7t =AA W7A] Y v o 10 27 A 2Y
THE FF8te g o=z 209 FxldA 1037)
ol N8E AFHBY, yeast extract(5 mg/mi),
hemin(5 wg/ml), vitamin K(0.2 ug/m!)7} £3H€ 1.5
1 half-strength(18.5 mg/m!) brain heart infu-
sion(BHI : Difco) HA|u1A] 10 miel] ¥o] F&3] 4
o]F1 o] Yo 39 107 1072 343 I
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100 /4 BHI g ujR| o] =231t} o] & 37¢el
A} B71(85% Nz, 10% He, 5% COz)¥} &=}t 57] Hj
%2 39t e 7] 47](Forma Scientific,
Anaerobic system, California, USA) 9+ Z71u] %)
(Sanyo electric Co., Ltd. MIR 262, Tokyo, Japan)
£ o] &3ttt

oq7lolA AR A & g5 mgH 42 5
TRt} 2E WA E NiCl - 6H209) HE¥%£7} 3
mMS] Al 40F yeast extract(5 mg/ml), trypton(10
mg/ml), sodium chloride(10 mg/ml), 223
agar(15 mg/ml)7} £34 Luria-Broth 3 ¥l x| o]
BE SAA 2407 B )9} Foul kS AlsEt
Aok 3 mM YRR AA A Hes d7d 2%
(wood stick) & ©]83te] 5 mM YRR 2 &3 F
ol & thAl TUlHjkE} &7) WS AlEiat. o
714 A FFES AE YA & F97HHA
Althu] &S Al 3B3tA T,

HaxTeze AET Aol Aot g+
(14 sample) ¥ FHFLE FEI 2ole] X2
TH(1 sample)= HH 3t YoM A7 A 2
2o g Agsnt.

=X

oo

2. 772

5 mM HAWA M 22 FFE 10 mM YA
Aol Aldhsted @719k 7] W FrloNA g,
A7 AF EFE 20 mM YRR o A= 3
HLeZ 30, 40, 50, 182 60 mM YAu|A|71x] Al
el o 60 mM FEe] YAMA| A xE 4
¢ 25E A3 PPoz AdFE FHHA
ot.

3. TR BRIOIA FFEQ] L2 L e

3 mM YA A A #FE 5 mM YAuA]
o &4 ¥719 ZrMSBtR L oA7A A& g5
10 mM AR o Altldted vt Tol= 1A
FTEE 10 mM A F7H718A 110 mM7HA] &4
Ao g Avuigaatt. YAuWA = 60 mM7HA =
Luria-Broth iAo VYA -& T3t A3
ou, #FE 5% Fole FHE ¥F79 54
9= brain-heart infusion(19 wg/ml), yeast extract(5



ug/ml), glucose(5 wg/ml), 183 0.1 volume$]
1.0 M tris (hydroxymethyl) amino-methane(Tris
; pH 8.0) 22 =4 ¥ BYGT M & A12-38190
. & 3 mM YAWRA N G} #FE B}
o, &Aoo R YA Fr g Foirie Aiujlst
A gx 8kZ 5, 10, 20, 30, 40, 50, 60, 70, 80, 90,
100, 283 110 mM YA x| 24 3 Fs}
o #39 AR eE TEA

7] vk 7 W E ol gatien, 3]
Hoke At 7] wjdrlelA, 271 A% et =
7] X% w97 (New Brunswick, Innova 4300,
New Jersey, USA)°lA] 180 rpm o2 Al&) sttt
Hlok L= BE 37°CAM FAsIAT Mg Az
< AE 3 24/ 7tniet FEste] wiok wiA]of] St
o7 F3 44E BY WA st g
To2e YA =7t 3 mM oldolMe A2k
S35} Escherichia coli (E. coli) HB101& A}E-3
et

e

4. gFe| 4% S

H
=~
N

yAe] =7t 60 mM oA 2=k YAl WAgdel
& @FE 5 ml LB 9 BYGT dAulAo HF3lod
37¢C, 180 rpm, 1¥%E<t 7] Aeul ¢S 3ot
WFE 5 nl JAWAZRE 1 mE Hotd M2
wj Al 50 mio) A E3IATH. 37T, 180 rpmeiA]
HjFatHA 4 Azieict wjgd o2 RE | mE
st 10-10°2 gA & ¥ spectrophotometer
(Pharmacia Biotech, Ultraspec 2000, Cambridge,
England) & A3t 540 nmel A F3=(Optical
Density : O. D)& &% 3ttt

5.

A II-%

bs| S

BixlofiM L7 S0l mE F3e

e e
i

5 ml BYGT dAuix|o) #3& HZFs] 37¢,
180 rpm, 19 E<F 7] A% wjkS aic}. i
2 5 ml AR X 200 4L Hate] 3, 5, 10,
20, 30, 40, 50, 60, 70, 80, 90, 100, 183 110
mMe] FE2 YAS Yo F BYGT AAuix]o) &
Z3ta o] & 37C, 180 rpmeE T2A12 B¢t 57
A wiks ok WiYgE HAERE | ws S
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Zeto] 28 YAE217] (Dupont, Sorvall MC12V,
New Jersey, USA)olA] 12,000 rpm o2 108 St
TAE st Aad 1 me 750 /A2
Z 10™-10*2 8)A3tar o] & spectrophotometers
AHg8kd 540 nmolAd FREE FFHAL. diE
TR E. coli HB101& AH8-3tgit).

6. Z2|E TFo| MM LY 2HE

Tdd 5 A WS A st &
A disc (Sensi - disc) & AHE-3I% . 5 ml BYGT
HA o FFE HEF ¥ 37T, 180 rpmoilA
1273 3}t 57) Rgefedet &, uie A ujA]
A 100 WA E F3std BYGT sHdeiA o =% 3}
Atk =2E BYGT #iAl #lell Sensi- disc & &
T3 37CY TG4 18AI1E B9k vkt
T ZF A dsted A7 gl 2712 A
WS S3sisict

A W4 AAIE tetracycline, chloram-
phenicol, kanamycin, streptomycin, lincomycin,
2 clindamycin discZ AH&3tgth.

7. *F25E chromosome?| 22|

TH A chromosomes ¥&3l7] 91814 CTAB
(Cetyltrimetylammonium bromide ; CTAB)
/NaCl & -$43to] &gy,

455 5 ml BYGT JAMAe] HF3sto] 37¢C,
180 rpmC.2 18AIXF &7] Al dg T o] E T4
100 mI BYGT HAui=lo] HZ3sle 37¢C, 180 rpm
22 1873 1t 7] Aekulekaidch. wigE 100
m BYGT HAuiAE 14 94%2]7] (Dupont,
Sorvall RC 5C, New Jersey, USA)9A 7000
rpm =2 208 ¢ YA Y3 FF5AE AAG
3 FARE st B8 TAC) 4.4 me)
TE ¢%89{ 10 mM Tris (pH 8.0), 1 mM
EDTA }2 3718t AIF-RA12] v5 480 2] 10
% SDS(sodium dodecyl sulfate)$} 48 #2] pro-
teinase K (20 mg/mD)E 713 3 £33l 37C &
242% (Lauda, Blauda, Germany)ol4 1 A1zt
< eAIZT A7l 4 mie] 5 M NaCl& A7}
3] & 4olE & 3.2 me 10 % CTAB/ 0.7 M



NaCl< #7}eka 56°C #2452 (New Brunswick
Scientific, Model G76D, USA)°lA 10%7F 8|3
stk 9719 8 mi2] phenol : chloroform : isoamyl
alcohol (25 : 24 : 1) A7kt €87 (Scientific
industries, Vortex Genie 2, NewYork, USA)E ©]
L8l 283 £8% & 12,000 rpmelA 15% &
g AARHT F AL AL FEHE FHH
270 E Nl 12 m2] isopropanols 71t 3 -70
TollA 3087 BAA71AL 12,000 rpmell A 1583
AR T AFAL Wi 70 % ethanol2 Al
23to] ThA] 12,000 rpmell A 1582 YA &8 &
dEAe vela Az F 50 M9 THRFE AL

oTIrTE
3l chromosomes 3| A| AT
8. TF25H plasmidel 22|

AF2RH plasmidE F2l8t7] #1381 Birnboim
7} Doly(1979) 2 Ish-Horowiczet Burke(1981)<]
H el W39l Qiagen Kit (Qiagen Co.Ltd.,
California, USA)¥¥ & AH&-stSiT

432 5 ml BYGT AxAuA|o] HFated 37T,
180 rpmo.2 18A4|7F 7] Hegufekil & o] & thA]
100 mi9) BYGT el HFsted 37C, 180
rpm2 2 18A17F ot 37] Mt atict. =
100m! BYGT A2 & 1 A4 #2712 7,000
rpmellA 583 GAREA #AE F53dt
S T 4 ml solution I { 50 mM glucose, 25
mM Tris-HCl (pH 8.0), 10 mM EDTA }-& #7}3}
o AEFAZ F 4 ml solution 1T (0.2 % NaOH, 1
% SDS)E ¥ £t TAE &NZHTt. oY)
ofl 4 ml solution 11 (60 m{, 5 M K-acetate, 11.5 m
glacial acetic acid, 23.5 ml H20)& Y1 £33t &
A-gaA 1087 AR)A17] 2 12,000 rpmol A 10%-
QY EREe] FEAE RS FH A

27 AZA9) 0.7 X volume? isopropanolS ¥ i1

the 12,000 rpmel A 1087 YA B s34
< WEm Ao Axg T 100 4o FFF
plasmid DNAE &8|A1 A

a5 A A}ATE. ©] 8 Al 70 % ethanol® A2
Y
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. 22| plasmid DNAA| Mgtz 2|

plasmid ¥21%, #2]¥ plasmidel A71& &3 3}
71 938t} plasmidE 5 74 T/ AgEL
(EcoRI, Hindlll, BamHI, Pvull, Smal) & da}
9ok 1.5 m FBo] 2el€ plasmid 10 4, 7 &
9] 10 buffer 2 4, AFELE 2w, BT 2846 4

E e
E 93 2 ERT F 37T dFesrdM T F
BH8-& Al ZiTh

10. chromosome, plasmid DNA 2|2 Hst&
A2 Hokst plasmide] FI|HE &0l

=2

o
o

lo
ra

SAHEE W DNAZF 271 (B wet
Z olF3te £x9 Aol & o] &3 agarose gel A7
3 A#gsto] 223 chromosome® plasmid
DNA 2 Al@Ea= A plasmid DNAE &<13}
et

4 ni¢] TAE { 40 mM Tris-acetate (pH 8.0), 2
mM EDTA } &E8984] 0.8 % 2 agarose gel= ¥
15U % gel wellE AMRE TAE ¢4 &
o} gl& gel tank (BIO-RAD. Mini sub DNA cell,
California, USA)ell ¥ 32 DNA A28} 10 X gel load-
ing buffer (40 % sucrose, 0.3 % bromophenol blue)
£ 4: 19 &= 4o} welloll loading®t 3 80 Vel
Al marker7} gel €l & W7pA) A7)|95E ST
3 gel¥ 2 wg/ml ethidium bromide §-H)A 5&2t
HAsle] UV A el A Eef3elz BEC

23 FAsisih

11. DNA hybridization &g L2l A A
xto| #tol

ECL KIT( Amersham, RPN 3000, England )<
o] g3t ¥ Fxo YA dA WS VeI
5258 28 % chromosomal DNAZ Hindll Al
SF 22 partial digestiondted 0.8 % agarose gel
oA 8OVell A 902t AriF e &, Ar1GFel
Y agarose gel2 2 ug/ml ethidium bromide &4l
A BEIE FAEHA]. UV ZARSE AelelA EatRo|=
dgoz AARE FAYTt. o] agarose gels
depurination solution (HCI 250 mM)elA+ 108 &



&t Atz SR5E AAsta, denaturation
solution (NaCl 1.5 M, NaOH 0.5 M)A 25% &
F A F FFFE AFSA, neutralization
solution { NaCl 1.5 M, Tris HC1 0.5 M (pH 7.5) }ll
A 308 B WA & A2 neutralization
solution©. 2 1587 Ao iict.

4719l 20 X SSC solution(Sodium citrate 0.3 M,
NaCl 3 M, pH 7.0)& A& F €71 el AAHE
T3, ZA AE 3 MM paperg AA W Aol &2 ¥
1 agarose gel, nitrocellulose membrane(Amersham,
Hybond ECL : RPN2020D, England), 3 MM paper
gog IW I 7 99 FFAE 10-15cm Eo|=
SHEN 750 g A& FAR T2 YHE F5A
& AF BolyHa gAITE o4 gelvle) DNAE
membrane®] %71 th&, ©] membraneS 5 X SSC
2 AF sl hybridization bottled] 22 & 42 ¢
hybridization incubatorol* pre-hybridization
solution© & 117+ ¢} pre-hybridizationA|Z o}
719 Klebsiella pneumoniaed) A f2g Y7 4|
A #-42HE labellingd}e] probe(labelling reagent,
glucoaldehyde solution, heating) 2 713t 244
7t shakingdt] washing solution(Urea 6 M, SDS
0.4 %, final conc. 0.5 X SSC) Aol &
Detection solution I, 112 #<138}9th.

2 % £

H

1. 252

Ni-Cr §522 A&d F45-54 LE2E2 AA
gk X0} ) 2H TN QAT A 5E g AT
v Ful A Q] BHI siA| o[ A wfj kst o Abg #5
g 2% YAiRe $A uigde o, YA v=
7} S7¥gel whet AR AN BAske 259 5
7t F438] fastd YA o] e #FE
Aol Yk, o] FFEL TVl uigE wir} d

71 A wjFd it o 2 Aete e AE2E F
u%oeH, YA 7% 60 mM ol do = 443k 15

TFE TElste o]E A3y e s F3¢ 2
3}, 13 ¥ Enterococcus faecalisZ 573 131,
Uz & #5+= 47 Klebsiella pneumoniae®t
Enterobacter gergoviae.tHTable 1).

a3, 2T 2 A A Aot 7 3
2 FEG X|ote] X 2G T A ARE
e Aﬂﬁ ujj okl =] S| A wiekelsl S wf viokH H#FE
25 YA wjAe &4 wlFdE o, 3 mM ]t
YAo] 239 wixlol M AR st F7F i

ne lo

Table I. Biochemical characteristics of the Ni-resistant bacteria isolated from gingival crevicular fluid

Isolates Biochemical tests
Enterococcus MAN®* SORB® SOR® ARG' ARA* MOT" PIG* SUC" Lactos® Esculi®
faecalis + + - + - - - + + +
Klebsiella MAN SORB SOR ARG ARA MOT PIG SUC  Lactos Esculi
pheumoniae +* + - + - - - + - +
Enterobacter MAN SORB SOR ARG ARA  MOT PIG SUC  Lactos Esculi
gergoviae + + + - + - - + + +
*Mannitol, ® Sorbitol, © Sorbose, ¢ arginose, ® Arabinose, * Motility, ® Pigmentation, * Sucrose
¢ Lactose, " Esculin

k : fermentation

: no fermentation
+ 1 positive

! negative
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2. 22| S84

FFo| Lz iy B

)

A

YA s B2l UA Yol e F
1585 S A, Enterococcus faecalis® &€ 13

FF7} 8 S F3 2, Klebsiella pneumoniaett

Enterobacter gergoviaeell W3] B 2 YA WS
B}, &3] Enterococcus faecalisZ #2], 3 H
1325 5 1255 U4 % 110 mMAA7EA 4
Aae AL EUE L YA 552 80 mM7t
2] A38E B8} Klebsiella pneumoniae®t
Enterobacter gergoviae & 60 mM7IA A%%
S FHSAT (Table ID).

Yol $3H AAujA| oA 9] 7A-FlM= Ao]
E3HE SR oA e Ao} o] YA WA
& Zte dFE0] ERIHATY. o]E2 YA FE
7} 718kl whel st FAY 71 FAE0],
110 mM F=ollA =, 3mM ©]/F YA A A 4%
g 0D @& e YzFez A #F9 E.
coli HB1019 O.D &# #2 @& 7KA =i
(Fig. 1).

a3 110mM Y#A dAuiRe #F3F YAl
T2 e nAWAZ $A WMIRS o,
Enterococcus faecalise A 434 39 E.

coli HB101-& A3 AA3s1A] ¥odtt. o] 2 v]Fo &
d 110 mM s=A A8 279 22 0D
grol YehlE 9ol @3t} & 110 mM FxolA
AT ARl ASHA S W A I en,
W2 H& ATESS vt

T3 Yo S AZAoR o7A A
oz Agata A vlwake, 3 mMuiA] A
Hzg B IgEdUR 758, Adudsial &n
2 g2 550 YA dauA] (5, 10, 20, 30, 40,
50, 60, 70, 80, 90, 100, 110 mM)l AH HEs
o wige ATAAE YA Wil de TF7t
A3 Fig. 2).

© 3. 27 4

4

M AR

—

I

2y, 239 #F F 110 mMoIAE AAst=
Enterococcus faecalis @0l thale] A7k wp2& A
2 2L FAAT. A AR It v|yER
TU A A AF IS Kol A
on g A% AEIZA e BF 18AIZF A=) &
99% ols = g, E7ldA et ) &
7104 dlgg MEg o & Aol AE Y F
AAHFig. 3).

Table II. Minimal Inhibitory Concentration(MICs) of Nickel in the bacteria isolated from gingival crevic-

ular fluid
Concentration of nickel (mM)
STRAINS
60 70 80 90 100 110

?Enterococcus faecalis 16 +° + + + + +

*Enterococcus faecalis + + + ~ - _

Klebsiella pneumoniae + ~ - - - _

Enterobacter gergoviae + - - -~ - _

a.b . Different isolates strains ( From different patients )

¢ growth
d : no growth
+ ! positive

" ! negative



Enterococcus faecalls
E coff HB1a1(Cantrol)

1.0 4

N\

-

°
o
1

14 1?_. g _:-
i
|
|
|
!

iy P

0.0

‘-—a—a-a—e—ua S u -~

T T T T T L ™
0 10 20 30 40 50 80 70 80 90 100 110 120

Fig. 1. The cell growth curve of Enterococcus fae-
calis in Nickel containing media

Ty m— *-ﬂ

Aefobu.
Annwnblc

T T T T T
10 12 14 16 18 20 22 24

/.é.
a B

Fig. 3. The cell growth curve of Enterococcus fae-
calis in LB Media

[¢]

e, 539 2559 FA W& 2338t B
k& ®l Enterococcus faecalise Thd3t A4 WA
< 72 l&E EIsITH(Table IID). 53] 60
mM o]}el YA F=oA Aels Enterococcus
faecalis7t A2 FAA o W& veEhie AL #2
e, dukdo s da| AlSE 1
clindamyein, kanamycin, chloramphenicol, strep-
tomycin, lincomycinell thated UlAdo] AL, tetra-
cyclined| ¥ ZA1-S BT}

Ae FAA.
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 Enterococcu
i faccalis

oo |

Fig. 2. Growth result of Enterococcus faecalis and
E.coli HB101 at 110mM Ni-BYGT media

5. 22|, ™% Enterococcus faecalisESE
plasmid2l 22| % plasmid?| Mtz Xz|

Enterococcus faecalis25-E plasmid® %2l 3+
HFig. 4).

T2l ¥ plasmid®] A3 2718 7] Aot A
842 AP plasmidE 2EAC =2 Aghsie
A plasmid®] 7tzte] A& 6%t 27, plasmid
o] AA A7]& standard marker?} Blw 2489 S
o 2k 65-70 Kb=Z FA =AM Fig. 5).

6. DNA-DNA hybridization ol 2|3t L|Z WM &
HRte| gol

Enterococcus faecalis®] YA Ul/d 2912 AA4s
7] 915k, 71 U WA fAAE 4231 Kleb-
siella pneumoniae®) plasmid2 %€ £23 YA U
4 §AAE probeE3t] Enterococcus faecalisZ 5
B #28% chromosome® DNA hybridizations
Aot 52 759 YAMAGE 33
Enterococcus faecalis®] chromosomal DNA®]
Klebsiella pneumoniae®] chromosome2 Z5E]
w23 U WA fake LAY FAR /A
A7} A=A BRlste] Hott)

Enterococcus faecalis2 -8 #2138} chromosomal
DNAE Hindll A& A E partial digestiondted A
71%9 &3, 22 agarose gel’doll Klebsiella pneu-



Table III. The antibiotic resistant of Enterococcus faecalis isolated from gingival crevicular fluid

Isolates Antibiotic disk
Cll’na KInb Cmc T etd Sme me
¢Enterococcus
faecalis +! + + S + +
*Enterococcus ,
faecalis + - - _ ~ N

* Clindamycin (2 mcg). * Kanamyein (30 meg), © Chloramphenicol (30 mecg),
Tetracycline (30 mcg) ¢ Streptomycin (10 mcg) ' Lincomycin (2 mcg)
¢ " Different strains isolated from different patients

' . growth

5 no growth
+ 1 positive

“ I negative

bp

plasmid

Fig. 5. Digestion of the Enterococcus faecalis
plasmid

Fig. 4. Agarose gel electrophoresis of Nickel~
resistant bacteria

M:1kb marker
1: Enterococcus faecalis
2:Enterobactor gergoviae

M:Lamda DNA HindIII Markers
1:Digestion with EcoRI
2:Digestion with BamHI

3:Digestion with Smal
4:Digestion with HindIll
5:Digestion with Pvull
2:Enterobactor gergoviae

moniae®] plasmidZF-8 &3t VA g FHAE o719l Klebsiella pneumoniael*l 243 Y= o
A 2719%3 ¥, depurinationdlx, denatura- 4 FAAE labellingdtd probe® #H7}F3taL hyb-
ridizationg ¥ &1ttt

Klebsiella pneumoniae®] Y& W4 -4 &

tion3+ &, neutralization3t agarose gell] DNA
£ membraned] &7 th3, pre-hybridizationdt ¥,

214



Fig. 6. Results of DNA-DNA hybridization
A) Agarose-gel running pattern of the DNA
M: 1kb marker
1,3: Klebsiella pneumoniae plasmid

5,7: Enterococcus faecalis chromosome

B) Southern hybridzation of the probe DNA

3 232 labellingdted probeE AFE-El DNA
hybridization W o2 &els] B A3} Enterococcus
faecalis2 € £2]8 chromosomal DNA®|E
Klebsiella pneumoniae®] plasmid’gel & Y& W
% FRAAL FLIAY Ak YA WA A
PAHFig. 6).

V.

R
[l

2% BH AR 2o|= F4& A AFS EF
(noble metal)# ¥l &< F5 (base metal) & £F&
T Aok 53], 4Anl BE $Eq 9 oldH= F
—'——E?H ‘)f°ﬂ *}*QE] T g ?FL—”— gl %
o9z B
o q?é-ﬂi &
=3

o2 ¥ES ANEYE AFS g8
a],.‘g. zﬂ-::'-o] EA-g& @a‘l—A o
AP B Bx 502 7P S48

4
v
1= _-_'—Lé g 5oz AR

=
=1
s N
=3 —_ =7 W —

o
.
4

=1 =
O A=
T, e T2

]
N
-
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ABSTRACT

A STUDY OF NI-RESISTANT BACTERIA ISOLATED FROM
GINGIVAL CREVICULAR FLUID ON THE PATIENTS
_ WEARING NI-CR ALLOY PROSTHESIS
( IN TERMS OF MOLECULAR BIOLOGICAL ASPECTS )

Young-Ah Chae, D.M.D., M.S.D., Yi-Hyung Woo, D.M.D., M.S.D., Ph.D.,
Kung-Rock Kwon, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, Division of Dentistry, Graduate School,
Kyung Hee University, Seoul, Korea

As a material of metal-ceramic prosthesis, nickel as a form of Ni-Cr alloy has been used for many
dental prostheses in many cases. However, several problems in use of the alloy have been revealed
(ex ; tissue stimulation, skin allergy, hypersensitivity, cytotoxicity and carcinogenecity). Little
is known about nickel with respect to the relationship between Ni-prosthesis and gaining of Niresistance
in oral microorganisms. The present study was undertaken to check whether use of Ni-prosthesis
leads to occurrence of Ni-resistant microorganisms. So this study may suggest the possible rela-
tionships between the oral microorganisms and nickel-resistance in oral environment. Bacteria
were isolated from the gingival crevicular fluid on the patients wearing Ni-Cr prosthesis. The iso-
lated bacteria were tested for their Ni-resistance in nickel containing media at different concentration
from 3mM to 110mM. E. coli HB101 was used as control. The Ni-resistant. bacteria were isolated
and biochemically identified. The Ni-resistant bacteria were tested several biochemical, molec-
ular-biological tests. Performed tests were: measuring the growth curve, antibiotic test, growth
ability test in liquid media, isolation of the chromosome and plasmid, digestion of DNA by restric-
tion enzyme, electrophoresis of chromosome and plasmid DNA, identification of Ni-resistant genes
by the DNA hybridization.

The results were as follows:

1) The bacteria isolated from gingival crevicular fluid on the patients wearing Ni-Cr alloy pros-

thesis showed nickel-resistance.

2) The isolated microorganisms grew at nickel containing media of high concentrations

(60mM-110mM).
3) Based on the biochemical tests, the isolated microorganisms were identified as Enterococcus
faecalis(13 cases), Klebsiella pneumoniae(1 case) and Enterobacter gergoviae(l case) .

4) Enterococcus faecalis expressed not only nickel resistance but also the multi-drug resistance

to several antibiotics; chloramphenicol, kanamicin, streptomycin, lincomycin, clindamycin.

However, all strain showed the sensitivity against the tetracycline.

5) DNA hybridization result suggests that there is no homology between the previously

known gene of nickel resistance in Klebsiella pneumoniae and chromosomal DNA of
Enterococcus faecalis.

Key words : Ni-resistant bacteria, crevicular fluid, Ni-Cr alloy, biochemical test, hybridization
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