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Table 1. Minimum bactericidal concentration of propolis
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Fig. 1 Propolis time-kill curve on A. actinomycetemcomitans
ATCC 33384 at different concentrations. x,control; 4,
05 x MBC; H, 1 x MBC; A, 2 x MBC.:osroreeeeeee17
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Fig. 3. Propolis time-kill curve on F. nucl/eatirn ATCC 51190 at
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Fig. 4. Propolis time-kill curve on 2 termedia ATCC 49046
at different concentrations. x, Control; 4, 0.5 x MBC;
Bl 1 x MBC; A, 2 XIMBC, wwereerrnrreneeeeeinenanan 18

Fig. 5. Propolis time-kill curve on 2 rnigrescens ATCC 25261
at different concentrations. x, Control; 4, 0.5 x MBC;
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Fig. 6. Propolis time-kill curve on 2 rnigrescens ATCC 33563 at
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Fig. 7. Propolis time-kill curve on 2 gingrvalis ATCC 33277 at
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Fig. 8. Fig. 8. Propolis time-kill curve on Zarnerella jforsytiia
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ABSTRACT

Antimicrobial Effect of Propolis on Periodontopathogens

Kwon young sun, D.D.S.
Advisor: Prof. Kim byung ock, D.D.S. PhD.
Department of Dentistry

Graduate School of Chosun University

The aim of this study was to investigate the antimicrobial effect of
Propolis on periodontopathogens. To test the antimicrobial effect of Propolis
the minimum bactericidal concentration (MBC) of against 2 strains of
Actinobacillus actinomycetermcomitans, 1 strains of Fusobacterium nucleatum,
1 strains of ZPrevotella intermedia, 2 strains of APrevotella nigrescerns, 1
strains of Porphvromonas gingrvalls, and 1 strains of Zannerella jforsvthia
was measured by broth dilution method. Time-kill curves were
assessed for susceptible bacteria, testing 0, 0.5, 1, 2 X MBC for
Propolis, by counting viable bacteria after 3, 90, 180, 360, 720, 1440
minutes. The minimum bactericidal concentration of Propolis was 4.8, 9.3, 9.3,
9.3, 189, 375 and 75 ug/ml on the 7 nucleaturn ATCC 51190, 2. gingivalis
ATCC 33277, P intermedia ATCC 49046, 2. nigrescens ATCC 33563, A.

actinomycetemmcomitans ATCC 43718, /£ nigrescens ATCC 25261, A.
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actimomycetemcomitans ATCC 33385  respectively.  Time-kill  curves
demonstrated Propolis had bactericidal activity on all strains. The results
suggest that Propolis can be useful in the agents for the prevention and

treatment of periodontitis.

Key words: antimicrobial effect, Propolis, Periodontopathogens
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s B Bdolth ZTeEYsd PANRE GFsl oA YA U
HEA 0 2 50% resin® vegetables balsam, 30% wax, 10% essential ¥} aromatic
oil, 5% pollen, 5% THF T F71E8A2 FAHAYRY, o] FFESL ofnl
2t flavanoids, terpens, vanillin, tetochrysin, pinocembrin, ferulic acid, caffeic
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bR skl wrEol ZeE s SAHHRE AR T

B-1. A& 2 AT wf %

BoAgo ALH A actinomycetemcomitans 27 F(ATCC 33384, ATCC
43718), 7. nucleatum 17 (ATCC 51190), 2. intermedia 17 ( ATCC 49046),
P nigrescens 27 (ATCC 33563, ATCC 25261), 2. gingivalis 17F(ATCC
33277) 83 7 forsvttwa 135 (ATCC 43037)%= (American Type Culture
Collection(ATCC, University Boulevard, Manassas, VA, USA)ol A %3} %t}
olE TFEELE WIS Y A actinomyceterncomitanse= TSV  agar(3%
tryptic soy broth, 0.1% yeast extract, 1.5% agar, 5 pug/ml vancomycin , 75
ug/ml bacitracin , 10 % horse serum, 1.5% agar), 7. nucleatums tryptic soy
brothel 05% yeast extract, 0.5% NaCl, 0.2% glucose, 0.02% L-tryptophan, 4
ug/ml erythromycin, 5 pg/ml crystal violet, 5.0% sheep blood % 1.5% agar7}
zotd Aol wjeketAv. a2l yeA dFE2 F AT H A (3%
tryptic soy broth, 05% yeast extract 0.025% resazurin , 1.5% agar, 0.05%
cysteine HCI-H2O , 0.5 mg/ml hemin solution , 2 upg/ml vitamin K; , 5.0%
sheep blood)E& AF&3te] wislgdu. e FFE 37C 714 w7 (Model

Bactron I, Sheldon Manufacturing Inc., Cornelius, OR, USA) ol A uj ksl

B-2. A& dF

H

(minimum bactericidal concentration, MBC)

Z2ZY2 AFAAF A actinomycetemcomitans, F. nucleatum, P

-

mlermedia, P nigrescens, P gingwalls 183l 7] forsythia TS o g



4% oA 9 AFEAE 2487 9 MBCE SA4adr. WA #rE
Zzte] S AMAGNA F7 =AANAA WFH F, olE o6l 37C A
Wepd F #FE 94 540 nmolA OD @ol 010 HES WAz 34590
T2 EFs PdAE 96 well plated] 05x~0.0625x = 2ujH F£AAHOZ

seta, 49 A7e FFEL 100 w0 A e F TCAA 2443 F

B-3. Time kill curves
o] Aol ALEE ZtZte] wFEo U T ZE g 29 MBC FZ(1xMBC) %
o]9] 058 (0.5xMBC) % 2¥](2xMBC) FXZolA 3%, 15A1%F, 3AIZF, 647

Astel, 2B 2st 229

NI

12413F, 81 24A1%ko] Aokl wE Iy

Ag zAsAT. #EE

fr

Of

dFE st A 52 AdAR &5
7t zke] A A Ao 24A 7 wikEd F 9 540 nmoelA wigde] FREE

ZAske] FF7F 1 x10° CFU/mle] 52 g4} o] Ao o] gstnz



IR2EZg 20 XNFAAF P gingivalis ATCC 33277, P intermedia ATCC
49046, P nigrescens ATCC 33563 w3 A2 % (minimum bactericidal
concentration)™ 9.3 wug/ml = YELW I A actinomyceterncomitans ATCC
333850 M= 375 ug/ml, A actinomycetemcomitans ATCC 437189 A= 189
ug/ml, 7 nucleatwrn ATCC 51190914 += 4.8 upg/ml, P rnigrescens ATCC
2526191 M= 375 ug/ml F=oNAM el 70 forsvthia ATCC 4303704+
18.9 ug/ml A Tth(Table 1).

Table 1. Minimum bactericidal concentration of propolis against the

periodontopathogens

) MBC(ug/ml)
strains
Propolis
Actinobacillus actinomycetemcomitans ATCC 33384 75
Actinobacillus actinomycetemcomitans ATCC 43718 18.9
Fusobacterium nucleaturmn ATCC51190 4.8
Prevotella mntermedia ATCC 49046 9.3
Prevotella nigrescens ATCC 25261 37.5
Prevotella nigrescens ATCC 33563 9.3
Porphyvromonas gingrvalis ATCC 33277 9.3
Tannerella forsythia ATCC 43037 18.9

Time-kill curves S A3} o 3H A actinomycetemcomitans ATCC 33384+
BEE FEAA 3AZE o dlFE AES AL A actinomyeeterncomitansATCC
437182 1%, 2x FXol A 15AIHF-E & AFESEG AL 05x w4 = 343

FHE AESI Y. A onucleatin ATCC 511902 1x, 2x s 5ol A 3A| F$-F-E



2 APEE AR 05x FEolAE 12412 F3E AVES A 2 intermedia
ATCC 490462 R & wXkolA 3A1ZF 5 & AES Y. 2 nigrescens
ATCC 252618 05x FZol At A7 THE & AMESY. 2 nigrescens
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ES

ZeZYzd FAAET IS Hole 3gES EFYHE/F9 flavonoids
o] t}** " Pinocembrin, galangin 12] 3 sakuranetin %< flavonoids7} 8t %}
o] Jduvta ®BuE QY Kaempferol= S mutans, A. viscosus WA
FAgo]l Yon Ruyn®, B Z2ErE TAEE flavonoid
aglycones®l = galangin, pinocembrin, kaempferol 18]I sakuranetin®] 333
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FitAge dobwy] fstel AAagth o] AN ZEEse AFAD

time-kill curvesE A3t ZAFsFA O

1. # &4 % (minimum bactericidal concentration)
O P gingivalis ATCC 33271, 7. intermedia ATCC 49046,
. nigrescens ATCC 33563 : 9.3 ug/ml
@ A. actinomycetemcomitans ATCC 33385 : 75 ug/ml,
® A. actinomycetemcomitans ATCC 43718 : 189 ug/ml,
@ £ nucleaturn ATCC 51190 : 4.8 ug/ml,
® P nigrescens ATCC 25261 : 375 ug/ml
® 7. forsythia ATCC 43037 : 18.9 ug/ml,

2. Time-kill curves S Z2 el o8t Z2 &2~
A. actinomycetemcomitans (ATCC 33384, ATCC 43718),
7 nucleatum(ATCC 51190), ZintermedialATCC 49046), . nigrescerns
(ATCC 33563, ATCC 25261), 2. gingrvalis(ATCC 33277) 181
7 forsvthia (ATCC 43037) 5o dajr 2AdA=2 2431 S ¢

A
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Aa 33384
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E
> 30000 | %— —8— Pro+
© 2000 W —¢—Prox2

\ —X— control
10000
ol—=» * \:\l * -
3 D 180 360 720 1440
Time(min)

Fig. 1. Propolis time-Kkill curve on A. actinomycetemcomitans ATCC 33384 at

different concentrations. (x, Control; 4, 0.5 x MBC; H, 1 x MBC; A, 2 x

MBC.)
Aa 43718
80000 /(
70000
60000 —
E 50000 \ —m— Pro
2 40000 AN s ProsD
© 30000 s control
m \\\ control
20000 \
10000 H
0 ‘ 7\ A =p—
3 90 180 360 720 1440
Time(min)

Fig. 2. Propolis time-Kkill curve on A. actinomycetemcomitans ATCC 43718 at
different concentrations. (x, Control; 4, 0.5 x MBC; H, 1 x MBC; A, 2 x
MBC.)
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CFU/ml
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20000
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Fn 51190

—&—Pro*05
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—4&—Pro*2

control

180 360

Time (min)

720

1440

Fig. 3. Propolis time-kill curve on F. rnwcl/eatirn ATCC 51190 at different

concentrations. (x, Control; 4, 0.5 x MBC; ll, 1 x MBC; A, 2 x MBC.)

CFU/ml

80000
70000
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50000
40000
30000
20000
10000

Pi 49046

@‘
‘ — ™
3 90 180 360 720 1440
Time(min)

—&—Pro*05
—— Pro~1
—&— Pro=2
—>X—control

Fig. 4. Propolis time-kill curve on /2 mtermedia ATCC 49046 at different

concentrations. (x, Control; 4, 0.5 x MBC; l, 1 x MBC; A, 2 xMBC.)
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Pn 25261
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0 A \l \:\I = Fu—
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Fig. 5. Propolis time-kill curve on 2 nigrescens ATCC 25261 at different
concentrations. x(, Control; 4, 0.5 x MBC; l, 1 x MBC; A, 2 x MBC.)

Pn 33563
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Fig. 6. Propolis time-kill curve on /2 rnigrescens ATCC 33563 at different
concentrations. (x, Control; 4, 0.5 x MBC; l, 1 x MBC; A, 2 x MBC.)
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Fig. 7. Propolis time-Kkill curve on 2 gmgrvalis ATCC 33277 at different

concentrations. (x, Control; 4, 0.5 x MBC; ll, 1 x MBC; A, 2 x MBC.)
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Fig. 8. Propolis time-kill curve on Zannerella jforsyvthia
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ATCC 43037 at

different concentrations. (x, Control; 4, 0.5 x MBC; H, 1 x MBC; A, 2 x
MBC.)
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