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Chromobacterium violaceum YK 3912| M|ZL{ Cytosine Deaminase}

5-Fluorocytosine2]
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Revelation of Antibacterial Effect Against Cariogenic Bacteria in Combination with 5-Fluorocytosine
and Cytosine Deaminase from Chromobacterium violaceum YK 391. Kim, Jung, Hyuck Jun Jung', and
Tae Shick Yu'*. Department of Dental Hygiene, Suwon Women's College, Suwon 441-748, Korea,
'Department of Microbiology, Keimyung University, Taegu 704-701, Korea — The antibacterial effect against
cariogenic bacteria was evaluated in combination of 5-FC and intracellular cytosine deaminase from Chromo-
bacterium violaceum YK 391. While S. mutans, L. parabuchneri and A. naeslundii showed antibacterial effect
against 10 mM of 5-FU, S. intermedius, S. mitis, S. agalactiae, L. lactis, A. israelii, A. viscosus don't caused
antibacterial effect. The addition of the cytosine deaminase and 10 mM of 5-FC to S. mutans, S. sanguis, L.
brevis, L. parabuchneri, L. oris and A. naeslundii caused weakly antibacterial effect. S. sanguis caused weakly
antibacterial effect against 10 mM of 5-FC. These results suggested that combination of the cytosine deami-
nase and 5-FC was showed the possibility to precautionary measures of dental caries.
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Cytosine deaminase(cytosine aminohydrolase, EC 3.5.4.1)
= IAke] pyrimidined”] 9 3h2l cytosine®] 4 whi
o A8t ot x7) 8 71RalEted uracild PEuelR A
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A Ag BUEHRLH[10], 19759 Serratia marcescens$}
Pseudomonas aureofaciens=45-8] A3 Eido] ME o}
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1}el 5-fluorocytosine(S-FC)= 7HpE3all8ted 5-fluorouracil
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E AAAY] AR & AFEAE epdokal 23],
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AZAQD U-937, A7t 9H3A- ] 254 wIgS Fisle
A EA Q] K-562 L <AZF A M EA Q] SNU-C4o|
thaled cytosine deaminase?} 5-FCE 8] B30 e2x 7zt
ZF 80%, 70%, 90% °]32] F4] A3 vepdvhs A7
AANE Haslgdo).

o] Ab3} 7o) cytosine deaminase™= pyrimidine nucleotide
HatAlA F93t AEE HdEls key enzymed #at of
e}l gzl o) Aol Fallgt 5-FC[2, 18]%} cytosine
deaminases- W3 FoiT o2 U3 JFUYEAE e}
ol JAEHA Swe| M5 o] 8rlaA o] 2 Fhelr)

gk AMAH 2 Aol WA (pandemicyd 2ol X
o218 sl Al S-S A3 X oAl S o
whal i} xeFekal 912™, cytosine deaminasest X|oF$-2]
QAT ASA el Hled = A7} FYEIL §ie}. A
ofe] n|AE 7hdel o8k AW o7 H|o}-4-2F(dental caries)
3} 252 3 (periodontal disease)o] THIAH o|w] X|o}AlAl 2]
oF 87.67%% XAz X o215 A5l Fobidl
w2} 2 F o GRAEFHS Sl ds] AR Sy
= FAlel 9Jomz mapEel Fel thAe] AlFel YA
s} ol YAHSA =] 9lgell= B3t 1 Aol
daiME ooz 2 deA A wH17].
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g X)olp-A1Z ouiAl o] sdel] T3 A7t US| R
of o} A|3}s} Fofe] vbdo] ZIHH L gleH12, 22]. =3k
X o}-9-24) "hAol] B3t -2 Abehs]Ad (acid-decalcification)
[20,217°] 71 R=A= 2 l=

Z, 9 F-o] Ho] Boldt Tl YKo E EASI
73} (transient bacteriay}t AZABIAL Q1= AR (resident
bacteria) 22 FEH o] glom FHAHTHE T 579,
Streptococcus mutans’= X|oF2] el AAsix X& ¢
A|7ke] Agol] ule} 1€ o]u} water spray23= A7 = A
oS bF 73abAl ¥ XAl FH(dental plaque)] A
£ 227 &, Alate] zE1 ¢)= glucosyltransferaseS-
AA¥st] glucoseD T2 2H HAA o] 9l B84 ¢l
o opAQl glucans 3A3le] W Alde] FASHHA A
Al A% (plaque flora)oleh= AelAS FATE. o
3t AelA S Ak vES vl BE A7) ZH
Aarro] $AES AX s AR OZ A|7te] At
o wet 37\ FATe] Fasta F7MTel SV &
3] TS B slE A5 =49 nAEel 3
3ol W} 559 25T v)AEL] WA e 4
o] 7jelA oA, X FA s} 2 IS FEs)
A g, of F AMAIHLE Xl e 87%F Xt
A)ekal glom XA g M3 F, Az Fo| dibdgel
Fa=o] Age] S50 douhn AR 2J3fe] F

7184 Fol E3lEe Aohs-AEe HhEA] AL 97

e Aol -AF F 7 2 HRIES el 49
g -2 (pit and fissure caries)> S. mutans, S. sanguis,
Lactobacillus sp. "R Actinomyces sp. Z-°| Jospa}, H&a
2] (smooth surface cariesy> AJ¢1¢] 739l X713 =
ANM F2 WS Lolel M= o] FEHA FE U
A& F2 S mutans7} e e}, w8 X]FH -2 (root
surface carjesye X|2we] ol F2 MbASLT S mutans,
S. sanguis, A. viscosus, A. naeslundii %-°] o33, A
Arolal-$-2] (deep dental caries)y olifdl-$-2]o] zlg)g]o] 1}
elul= AL 2 A 4 viscosus, A. naeslundii, S. mutans, S.
sanguis B Lactobacillus sp. 52} Ml°] Fefsict,

weix] B ATl ME Chromobacterium violaceum YK
3912] M ZM cytosine deaminase?} 5-FC7} $-2]13HAdF-9]ol]
A WA E A= X o2 AAMTR] S )X oJ8F
< Fsted Xolg-alzo] ouPH-& A|AlE|SLAL e

B A13o]] A& AH)3EY] cytosine deaminaseE- YAFSH=
A& yust Kim[26]o)] 98] £2l%l C violaceum YK
3918 AT ASAFLEE Xolg-2lo] Z3E Aotz
He] A B2lst S agalactiae, S. intermedius, S. mitis2}
S. mutans KCTC 3001, S. mutans KCTC 3303, S. mutans
KCTC 3302, S. sanguis KCTC 3284, L. brevis subsp.
brevis KCTC 3102, L. lactis KCTC 2181, L. oris KCTC
3502, L. parabuchneri KCTC 3503, A. israelii KCTC 9054,
A. naeslundii KCTC 9013, A. viscosus KCTC 9146-> 3t
37|58l FAAR LA E A 2o o} ARS8}

Cytosine deaminase®] &A= Yue}l Kim[16]2] vijell ot
g} A A3},

Hop9A) QAR Streptococcusss TS 5] $
spod o F-HGA] A XFH2ZHE] Z|o}-5-A o] A FPEe] 7]
52 AR Xol5 W sle] F@A]A 4GS 10 mbl &3
o} o] Alg-8AS 257 H7](Model VCX 600, Sonics
and Materials Inc., Danbury, CT. U.S.A)¥] microtip& A}
£31ed 10°Co Al 100 HzE 1527F 253 A g]ste] 10,
100, 100081 2 3] A gic}. 3| A A FH S Mitis-Salivarius
agar(MS)N A1 [291el] &7 37°CellA &71H Z7ell M 484
Zb wpekst ¥, Algsted 37]A 27NA wliFsted Ao
Aol 2-2= Streptococcuss AldS 221

2| o}-9-2] Al M| qtoll st aF AL FelL agar
diffusion] & AH&-3ted clear zone?| 7] 2A| &elstsirt.
Z, AFATel 2 F@u A $lel 10 mM 5-FC#} 10
mM 5-FU % 20 mM 5-FC2} 150 ul &4 (32 units/ml)
7} Aggke] 02 M Tris-HCI(pH 7.5)2 S8}l 37°Cel|A]
30827t ukg-Al7l 5-FC &4 kg8 22} paper disc (9, 8
mm, Advantec Co.)oll S 37°CellA] 129 7F wjkat v,
clear zone?] F71(mm)E- 4338l ERIEIAC}. Streprococcus
sp.2] AlSAl-4 wiA|E= TH broth(beef heart, infusion
from 500 g, neopeptone 200 g, NaCO; 2.5 g, dextrose 2




294 Kmetal

g, NaCl 2 g, K,HPO4 0.4 g)E, Lactobacillus sp.= MRS
broth(dextrose 20g, proteose peptone No3 10g, beef
extract 10 g, yeast extract 5 g, sodium acetate 5 g, sorbitan
monooleate complex 1g, ammonium citrate 2 g, K;HPO4
2 g, MgSO, 0.1 g, MnSO;4 0.05 g) &, Actinomyces sp.= C
broth(brain heart,
infusion from 100 g, yeast extract 4 g, neopeptone 20 g,

infusion from 375g, calf brains,
proteose peptone 10g, malt extract 10g, NaCl 35g,
dextrose 2 g, K,HPO; 0.2 g, Na,HPO, 0.1 gyZ ARS-3)5ict.

Ro}-2lo] A&H 2]olol] F-2H Swreptococcuss i<
2ejgt Az, MSH IR 600 712 colony7} A= S
t}, o] 5 MF& VITAEK GPI card(Bio-Merieux, Germany
Co )= A3 A3}, 16057} S. intermediuse|™, 141057}
S. mitisel®], 8757} S. agalactiae® F7=HY . T o
2 AFe AgAEel EAelT A EE AL B
op ]z} A1) 73t AR 9] gelA AEE 4 Qe
WA] 2)o}9-2] el Fo = 7HFFHE S mutans(6, 11,
1912 A437] $18ted HA mannitol®] TS 23 Q)
Lol ZHetsld[8] TTC €4 (10% mannitol +4% 2,3,5-
triphenyltetrazolium chloride)yS #-5-3lo] F-FA-& el
22 2R A3}, 13357} o] 58 W= (dark pink)y&
yepfigiet. o] & Alitg ©hAl MSeiA]l polymyxing: -
A7) MSPHi=][5]1¢} MSHiA]ell bacitracing §-F-A171 MSB
MR [7] BolH 22 A&se 5AS o83l o wiA
of HE3te] wiF ot A& o=z YAk S
mutans:= ¥ 4 9livt.

olake] Aspz  HolgAo] - ZlaEl Aolel| M 2A
A& L glou} 2ol el WA S mutans=
EAEA] e Aoz FAEH.

Table 1& 5-FC, 5-FU%} 5-FC ®A4 vk djdt =|o}
20 2 HE] FF Al BoFE2 AokA ATl
gt FFEAE eI} Table 190 viehd whel el
Bol wre z)o}9-A] M Fel 359 S mutansst S.
sanguis= 5-FUS} 5-FC 4 uh-g-ole] djsle] aaaE
e, E3), S mutans KCTC 3001% 5-FUel| #) 3}
2 A Veigde. 22l Aele e Reld) wild
typed! S. intermedius, S. mitis®} S. agalactiae’= 5-FC, 5-
FUS} 5-FC &4 ubgolol|M Saashs A3 vehl=| &
ket £3), S. sanguis KCTC 3284% 5-FCell Hisle] <z}
o] FH#EHNE e

Aobale] WAL AR AR Sol = Hobsh e, &
AE5) 7ole) 73 Welae) o] ejel Fxol) weA
% oA B, 58, 2o}e) elo) BE Ao}34]9]
B2l AN LactobacillusE ML X o2& 27] 4
FollM dAFe)afe] FHof gowm[4], 7P DA ST} w2

e} ol Ajolale] Ahal Al B AwpR Fo

Table 1. Growth inhibition of the 5-FC, 5-FU and combination
of 5-FC and the enzyme mixture against cariogenic bacteria.

Inhibitory clear zone (&, mm)

Strains Conc. Combination of the
(mM) >-FC 5-FU enzyme and 5-FC

3 - 10 9

Streptococcus mutans 5 - 13 9
KCTC 3001 7 - 13 10
0 - 15 11

3 - 9 9

Streptococcus mutans 5 - 9 9
KCTC 3303 7 - 10 9
10 - 10 9

3 - 9 9

Streptococcus mutans 5 - 9 10
KCTC 3302 7 - 9 10
0 - 10 10

3 9 9 9

Streptococcus sanguis 5 9 9 9
KCTC 3284 7 9 10 9
10 10 10 10

3 - 10 9

Lactobacillus brevis subsp. 5 — 9 10
brevis KCTC 3102 7 - 9 9
0 - 10 10

3 = - -

Lactobacillus lactis 5 - - -
KCTC 2181 7 - - -
0 - - -

3 - 9 9

Lactobacillus oris 5 - 9 10
KCTC 3502 7 - 10 10
10 - 9 10

3 - 11 11

Lactobacillus parabuchneri 5 — 13 10
KCTC 3503 7 - 15 12
10 - 17 14

3 - - -

Actinomyces israelii 5 - - -
KCTC 9054 7 - - -
10 - - -

3 - 12 10

Actinomyces naeslundii 5 - 13 11
KCTC 9013 7 - 15 11
0 - 16 12

3 - —

Actinomyces viscosus 5 - - -
KCTC 9146 7 - - -
10 - - -

Streptococcus intermedius 10 — - -
Streptococcus mitis 10 - - -
Streptococcus agalactiae 10 — - -

—: Non inhibition
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2219402 v s Alopd-$Al Ao = Hhanl =r) o)

L. parabuchneri KCTC 3503% 5-FU$} 5-FC &4~ W&
Aol thale] 7}t A EHAE Pt L brevise} L.
oris’ 5-FUS} 5-FC B4 Hkgdo] thafe] o] AHxe] 7+
$AS Jehigl e, Lo lactiss 5-FC, 5-FUSH 5-FC E4
uhg-lol] tsled FAEAES A3 JepiR] st

o\ ko] A2 | L. parabuchneri, L. brevis$} L. orisT5
+ AFAIQ 5-FC9} cytosine deaminases} 7 AMS-3PH
A ] AFo] AA|Ee] RobpAlS ol 4= gl wb
ol ofAlE 4= gl

Zobg-2lo] M7= H9e HeH o2} F2HO0F M2

2w, BXx 5] gl rAES] FHE vekslet. 2ol
) Aot R A2y 3 dcrinomyces® AT 7A5llE =
oz wag A Hato] 48 wPE-AA HHE ¥
ok op e} XS] F3¢l AMEAT oL F9lo] 4
2RO E Y71 A AFAFelA o] Xol--A el =
Lactobacillus% A= &7 SART. 53], A naeslundii
T 2Ty Aol Xjolg-ale] AlsiEl XoloM A 2
ok 4= 9ot

A. naeslundii KCTC 9013% 5-FUS} 5-FC &4 vH-&-f
o W3l T EAZE el et, 4 israelii?} A
viscosus= 5-FU, 5-FC%} 5-FC B wh-g-<of disle] 3+t
S veiA skt

2 o}-$-A  AJMFQ S mutans KCTC 3001, L.
parabuchneri KCTC 35038} A. naeslundii KCTC 9013+
5-FUel] disle] FFEF7) vl F%e™, S sanguis
KCTC 3284% 5-FC, 5-FUS}F 5-FC & ub-g<foi o 3}
okzre] S EANS Vehliglet. e} Xol2 e 2 2
2] 8} wild typeQl Streptococcus sp.9t £-°F B L. lactis
KCTC 2181, A. israelii KCTC 90542} A. viscosus
KCTC 9146%= 5-FC, 5-FU%} 5-FC &4 whg-def o 3}
A EAE A3 vehlx] it oAk AXE F3H &
. Chromobacterium violaceun YK 3919 A|Z
cytosine deaminase?} SFEHN7} ¢l 5-FCE FEATI=
2 7hd B9 dF F shl ulAEA 29l F, Xokt-
2 YA ASE JABlEE FEHOR Aol AFE
et 4 gl AR
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