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Abstract

Antimicrobial activity and periodontal effects of propolis

Joo Dong—-0k, D.D.S.
Advisor: Kim Byung-Ock, D.D.S., M.S.D., Ph.D
Graduate School of Chosun University

Proplolis is a naturally—occurring bee products and has been used in folk medicine for
several purposes such as an antiseptic, anti-inflammatory, antimycotic and bacteriostatic
agent. The aim of the present work was to evaluate the antibacterial activity and
periodontal effects of Australian propolis (Green-One natural health, Sydney, Australia).
Antibacterial effect of diluted propolis on seven oral pathogens, Prevorella intermedia (Pi),
Prevotella nigrescens (FPrn) Porphyromonans endodontalls (Pe) Porphyromonas gingivalls
(Pg)  Tannerella  forsyvthensis (7))  Actinobillus  actinomycetermcomitans  (Aa); and
Fusobacterium nucleatum (Fn) were tested and their cytotoxic effect on human gingival
fibroblasts (hGF) and periodontal ligament fibroblasts (hPDLF) were evaluated by MTT.
Cell viability assays were performed using third to fourth—-passage of hGF and hPDGF.
And, for investigating the periodontal effect of propolis, gingival creviculr fluid (GCF) and
sulcular bleeding index (SBI) were measured 10-day after applying diluted propolis with
periodontal pack.

MTT assay had demonstrated that 1/27 dilution of propolis had antimicrobial effect and
was safe for hGF and hPDLF. After applying diluted propolis with periodontal pack, GCF
was significantly reduced but SBI showed decreasing tendency.

Author confirms that propolis has antiseptic, antibacterial and antiinflammatory properties
if appropriate dilution can be prepared. And, more researches are needed to find out the
appropriate diluted propolis solutions which are less cytotoxic for tissue cells but present

strong antibacterial properties, and promote the wound healing.
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oA FAACl o Ne e AMAF] A% & Ao

o5kl Jergre AAZRERA A2e FAFAS Foel wHo] 2y T 9ok,
o] Aol AF&% propolisitE #Ho] thefdt AEA Ys5=

HYE FAG L e AHEEH EEE

HowX ARG EO o u glloew oo FHEH FAFTEA, mhvFHEIA, 4F 95

g Asadet AFAYE, Fnpolel s 7 TJr, FrAEY, FFARES, =359 A, 2 A
Aol Fa 5 ol Hokld g@Yd Tyt dvtm BaE o

Propolisi= 55% 9] resinous compound®} balsam, 30%2] beeswax, 10%2] ethereal oil¥} aromatic
oil, 5% bee pollens &3t Yt} o7]o] T3 ¥ 33EZE amino acids; flavones, flavonols,
28] 3 flavanonesE X383k flavanoids; terpenes; vanillin, tetochrysin; isalpinin pinocembrin
chrysin galangin; ferulic acid; caffeic acid; caffeic acid phenethyl ester; cinnamic acid<}

chinnamyl alcohol 5o] 9lt}.”

Propolisi= &g oM AfA8A @t} AFael A nmA2 go] o] &5 v Rus gl
dl, 53 AF3 J9elA propolis®] A& AHEYE F2 Pl ddd Ao, TP

2 ageite bt B FEanst g Aoz delAd Adoh” Rodrigues 9 Slot 5
Ve ANFxzAo et BnHAW MNHE =, A actinomycetemcomilans, P. gingivalis, P
intermedia, F. nucleatumn 5 aA o84S FA 2 olvka 89 1, Ghisalberti 5V o] 9}
Z& propolise] AL HEE
B

o] 9} o] propolist= & ok A A=magds L3t e, o A

7 AFARN ApE Aol M@ FEDA, A AL FRALY} A

35 £3| flavinoids, phenolic acid® ©] & 9] esters wi-o| 2}

propolisE H7}ek AFEWE ghate] olFo 283

T4, a9 @
AegToae wate] AL FFL G



1. 974 =
(1) Propolis
o] Ao %4 1 ml 9 200 mgel ¥ propolis F&E°] £3® Australian propolis

(Green-One natural health, Sydney, Australia)?} ©]& = %l t}.

(2) Ad

AT d3A, Ao s HYAAY Aegdor AdEa, HZ 6719 ol ojud g
A Egolu AFARE WA &skon, propolisel IF LA FAE ThEA G A AL
& dy 109 Wdem s S A ddAe] A9 224014 34M74A o, Hit dF S

25741 . et Al 1, Al 5§91, F 4070 Hots ATdide® Stk o] Aotsele

2
propolisE H7}e XF X1 (Coe-Pak, USA)ES A &3l 3U37F FA A ZH ).
2. A
(1) AleF = A7+ vk

o] Aol A&% Prevotella intermedia (Pi) 1 w5 (ATCC 25611), Prevotella nigrescens

(Pr) 1 5 (ATCC 25261), Porphyvromonans endodontalis (Pe) 17t (ATCC 35406), Por-
plyromonas gingivalis (Pg/l 13 (ATCC 33277), Zannerella forsyvthensis (77 1 i (ATCC
43037), Actinobillus actinomycetemcormitans (Aa) 1 w3 (ATCC 33384), Fusobacterium
nucleatum (Fn) 1 5 (ATCC 23726)= American Type Culture Collection (ATCC, University
Boulevard, Manassas, VA, USA)ol A F43}A . 55 T Aec TSV broth (Tryptic soy
broth 3%, Yeast extract 0.1%, Vancomycin 5 g/ml, Bacitracin 75 wel wib Horse seruml0%), Z»
+ Schaedler broth (Schaedler broth 2.44%, Erythromycin 4 wgl il a3 YA dFES
broth (Tryptic soy broth 3%, Yeast extract 0.5%, 0.025% Resazurin 2 ml, Cystein HCIl- 2,0
0.05%, Hemin solution 0.5 mg/ml, Vitamin K 2 ”g/mjoﬂ /] 37°C, anaerobic gas mixture (85%
No, 10% Hs, 5% CO2) condition& 2 24A] 7 F9F vl &35} i o).

(2) # 22 % X (minimum bactericidal concentration; MBC)



ZRZY 20 XNFHANA Ada Fn Pl Pn Pg Pe 181 7F¥ o550 g A A4 L A
2 543671 98 MBCE ZAet. WA dF5 24z AAuA AN F7] 22774
wjFataL, ol & HA A el 37T wWiFd F FFE I 450 nmel A ODgke] 057} H == 3
A18F o Propolis € 95 96 well platell 1/10x - 1/5120x = 20| % #2402 32 staL, 34 ¢
TFES 100 w1 ¥ F 37CoA 247 st ket 2 welld] 5 ulE AdA Do
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o] Aol ALE¥ AlEe] A2 FEAME} AFA WA EAMEE Hanks' Balanced Salt
Solution (HBSS , GIBCO BRL, USA)¥ Antibiotic-Antimycotic (AA , GIBCO BRL , USA)<
T o] RS Sdol= Sg2E AAAA 249 oS HAstaL 10% Fetal Bovine
Solution(FBS, GIBCO BRL, USA)$} Dulbeco’s Modified Eagles Medium(DMEM,GIBCO BRL,
USA)3} 1% Antibiotic-Antimycotic (AA , GIBCO BRL , USA)g &£&3 892 o] &35}
37°C, 5% COq, 100% %= ZZol A w3t

A= 2ol WA WAt AP ASAHFRAESS AFAAFEAE
A wieketar 3 A 44 e AIEE o] g8k Th 24-welle] WA 1 miF 2x10°70 2] Al E7}

HE% $Fse] 2F ok MYy

(ol

7}

(4) A=x A3A

o

AAsEL 7MY o FE=01/64 - 1/4,096)% i
o] welldll #H7}sta 48A17HE <t 37°C, 5% COs,

24-well®] wjFF Aol EFH A Lol A uj g
ool 3ME propolis EFNE THFoR 7}
100% &% 7ol Al wjokagl o),

3-(4,5-dimethylthiozole-2-y1)-2,5-diphenyl tetrazolium bromide (MTT)& S wj=] 1 mlT 1000

_l}L o

S oA 4 welle] AlEo H7sEA an, 37°C, 5% COq, 100% F% ZZAAA 3 WA 4417+ 5ot
=] 514 HkS ol o A A% F 10% SDSES &3 solubilizing solutiong 300 w2 H7}ste] &

A" formazan AA S H3|A 72, wMSFHAIE & EE T 96-wello 2002 EF3}o] ELISA
reader (Multiskan®EX, Finland)® 3% 540 nmol A &3 52 A3}, o] AL 33 wbiE A
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o] A7 flate] Add 108 A Aot A1 2073 5% PS5 propolis®] A
FxAo A Z2IE Frketr] st A4
T (gingival crevicular fluid, GCF)S %439
MFe AAEL HeHAGRAEYG FogA
propolisE A Fxdjo] #H7}ste] i ofe] A g3t 3UF FAL 179 ¢ YA thA] SBI<}t

GCF= 433

D ALE T+ =E A4 (Sulcus Bleeding index, SBI)

YZolu TAZoR 24, 29, 4L 4] A% we A5E e

, W A
A EW, WA, RE Y Aol dE PS5
9o Fdol AAR H3, WAl Qo 4T FF L Aol & A

N (Gingival crevicular fluid, GCF)¢] =74

©
o
1
-
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& Periotron®™ 8000( Orgfow”, Inc. USA)o] &3te] A Z3|Ake] AA gz A4 o}
o SAAT WA 0" 24T 03 S8 didA ¥, FHSe cotton roll® Al B W5 aho
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B T 7E 2425 HY 2dS BAGAT 4F 2UE ASEoENY AW WIFor Aur}
L5 stal, olH e U4FE7IE Ve etA AT OEA A&DFH S A=ste] Ao FIFS
WA A e stk ol #A Hdx A F 133 A FoEA ASATUHE AEdo] fygE o
fre & F 574 stripg Ao £F S AHAS FYF A2ET B AFE WE e ARE
= Wl ZA] Periotron® 8000 (Oraflow”™

Inc. New-York, USA)ol 718 ¥o] 152 F9 HAXE 7|E23 A, 2FA] propolisE H7}gk X

FEUE A433 159 Fol ALATPHENY $2 ZHHRT, BAGH oD A
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o AHGA AEe & A Aol sl xAbsec



EFHAZ 71535} MTT assayel 938k Al
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m. a9+ 23

(1) # 22 % E (minimum bactericidal concentration; MBC)

Propolis®] wiFsl X FHelatol tiat 2A 5 ke] Haddt 5T 27 ATCC 25611914 % 0.16%
(1/640), 777 ATCC 252613 Pg ATCC 3327791 4% 0.32% (1/320), Pe ATCC 354067 7f ATCC
4303791 A= 2.5% (1/40), Aa ATCC 33384 A4 &= 10% (1/10)u]¥kel A Z12la Az ATCC 23726°]
A E 0.63% (1/160) % tH(Table 1).

off

Table 1. Minimum bactericidal concentration of propolis against the periodontopathogens

Specié MBC
MBC (%) (ratio) 1/2" <MBC(ratio)< 1/2"""
and strains
Pi ATCC 25611 0.16 (1/640) 1/2" < 1/640 < 1/2°
Pn ATCC 25261 0.32 (1/320) 1/2° < 1/320 < 1/2°
Pg ATCC 33277 0.32 (1/320) 1/2° < 1/320 < 1/2°
Pe ATCC 35406 2.5 (1/40) 1/2° < 1/40 < 1/2°
Tf ATCC 43037 2.5 (1/40) 1/2° < 1/40 < 1/2°
Aa ATCC 33384 10 (1/10) < 12" < 1/10 < 1/2°
Fn ATCC 23726 0.63 (1/160) 1/2°% < 1/160 < 1/27

MBC:minimum bactericidal concentration. 27 Prevotella intermedia, Pn' Prevotella nigrescens, Pg= Porphyvromonas
gingalis, Pe’ Porphyvromonans endodontalls, 7)) Zannerella forsvthensis, Aa’ Actinobillus actinomycetemcomitans, Fn’

Fusobacterium nucleatum..
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A dolyrom (Table 2, 3. Figure 1, 2), 1/2° 1/2" =82



Table 2. The effects of propolis on proliferation of human gingival fibroblast cells

1/2° 1/2° 1/2° 1/2° 1/2"° /2" 1/2"

con- (1/64) (1/128) (1/256) (1/512) | (1/1,024) | (1/2,048) | (1/4,096)
M 0.324 1.089 0.531 0.279 0.108 0.217 0.258 0.295
S.D. 0.013 0.063 0.127 0.108 0.078 0.038 0.042 0.046
p—Value 0.002° 0.105 0.545 0.038° 0.030° 0.102 0.391

* | statistically significant from control group at p<0.05. con.: concentration. M: mean. S.D.: standard deviation.

\ —o— Absorbance

Absorbance

1.400

*
1.200 T
1.000 / \
0.800
o L N\g
0.400 o/ AN = T
0.200 ~—
0.000 - -

Control  1/2° 1/27 1/28 1/21° 1/211 1/212

Figure 1. The effects of propolis on proliferation of human gingival fibroblast cells. * :

group at p<0.05.

Table 3. The effects of propolis on proliferation of human periodontal ligament fibroblast cells

statistically significant from control

1/2° 1/27 1/2° 1/2° /2% /2" 1/2"

con- (1/64) (1/128) (1/256) (1/512) | (1/1,024) | (1/2,048) | (1/4,096)
Mean 0.226 0.955 0.361 0.113 0.094 0.125 0.099 0.185
S.D. 0.044 0.332 0.173 0.011 0.022 0.069 0.014 0.077
p—Value 0.060 0.308 0.040° 0.020° 0.111 0.029° 0.483

* 1 statistically significant from control

group at p<0.05. con.:control. M: Mean. S.D.:standard deviation.
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Figure 2. The effects of propolis on proliferation of human periodontal ligament fibroblast cells. * : statistically significant

from control group at p<0.05.
(@) ARAFE AedFaE Ao WY

Propolis7t #7He AFZHE A& 5 1049 AP AoNA, -F/HFM SH=
)
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(p<0.05)(Table 4).

Table 4. Changes in sulcus bleeding index and gingival creviculr fluid parameters 1 week after

of application by periodontal dressing

index SBI GCF
location Buccal Palatal Buccal Palatal
baseline 0.18+0.39 0.28+0.45 109+44.5 114+44.0
1-week after 0.15+0.36 0.18+0.39 54.8+24.7 84.5+44.0
p—value 0.311 0.09 0.00003" 0.012°

* | statistically significant between baseline and results at p<0.05. SBI: sulcular bleeding index. GCF: gingival crevicular fluid.

(4) AFRA A 7}



2] o] A FaEgiAfolo] wWEe o]zt EAEA] kvt ¥y propolisE  H7FeE A FEd 7}
Coe-PakE Tt © & "Wolxs ©Ho] EA Tz B, 20%9 AHAE= propolisE H7Fgk A

F¥ofe] AHES HESAT (Table 5).

Table 5. Patient assessment of packs expressed as number and % of observations

in 10 patients

Coe-Pak(%) Coe-pak with propolis(%)
dressing loose 5/ 10 (50) 6 / 10 (60)
unpleasant appearance 3/ 10 (30) 1/ 10 (10)
unpleasant taste/smell 5/ 10 (50) 5/ 10 (50)
preferred dressing 6/ 10 (60) 2 /10 (20)




V. $% 9 12

Ak B2 allergic cheilitis'”, 28]z +7 AFVI ge ukg

Propolis7} Hd&Edo]gtx
o] o] AFE Aldstr] ol B 71A ALGE mH ko] AP WA

z9d ¢ v va

2 & frof Al e} 25 %73 vl w a4 propolise] 3
A 1720604 AZZAEE F94 A S7h8 RS E=vre] Astol o] AL WHEo] A7W
A AREA ¢l propolise] FTE7F ol®HTE ZHA o] =3

353\
propolis® 3 FX+= (1) F AFotAE g2 FAe Alx
AAE ATE FolA Fnoll e HAAAdFFEEES 2osd J4FE 127 Agsdrt. 749 A
TETTAM Fne HiLAddsEE 53 AAT ojfe T AT AeAWAAM Frne Prit Pg

o
Fo] @A T AFEo] Aoy wRoldrtl o] FE=

5 2 3 % propolisE X F3E )
of H7bsto] tigAole A Esto] 3UF FAStL A AT F ThA] 49 Fof WHAAA =AY F
gl whHo g =AY, oA HAAFIAAEY WBETE 7Hokste] o] Z2EZS A Fs5)
Tj[_l)

Propolis®] #w&Adel e A5 Aur™, o] Ao = witd AFH Qe thdh 2AHF<t
o] HaAdFrrE £/ ATCC 25611014 %= 0.16% (1/640), Pz ATCC 252613 Pz ATCC 3327700
= 0.32% (1/320), Pe ATCC 354067 7¥ ATCC 430379 A= 2.5% (1/40), Aa ATCC 333840 A]
B 10% (1/10)m kel A 18] Fm ATCC 2372600 A1 0.63% (1/160)th. Santos 572 B etz
2t propolis®] T+ @7 Al thE FTE AL propolisthel ETF O e oy FFEE A
SEI fFEoln AT H2AANEE 64014 1024 pg/mi 91t £, Sonmez 5V 4=
o] FH A e T4 30% propolisE o] 835l AFAE YT U HLrIdAFEE =H 3}
Fedl Pg, P, LB Fr 52 1/1282 A HE wEolA, 18al v=4t 20% propolisE o] 8¢
ATFoNA = Lot Pl AE 1/256, 28lal Fnol4= 1/128%2 31X FxolA Ao A=A
Hustoh 99 75 A" AldFol sl Mg 7lso] A A9 =
o] el wwaly] olH St 2# Y propolisE A AE FEE FA A AEITHE FHaHEs

B
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Propolis 3] A& 4] A= dffiLe] Aol #&AHo] o]jFojHed AlES o= 3 dFE
AH R, Murray 57 chlorhexidine 77 %% & 03} propolis 33

HE o] gt A FAY AdALHRE Hrtet A=, propolis7h FE A L&A XE Y ALHS
AAsHA EYPtr B astAAM propolis®t THE EAHLE FEEo] iAo FH$Eo] WMol o]
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P7r ATCC 2561101 A

(1/640), P ATCC 252613 Pg ATCC 332774 = 0.32% (1/320), Pe ATCC 354063 77 ATCC
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