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bisbiguanides#| #ll, phenolic compound| A,

quaternary ammonium compound%-°] F&
A2 2 9lch. o] ZF phenolic compound A
Ael Listerine® (Warner-Lambart, K.K.,

Co. U.S.A)2 A He] a3} WAL= v]etd
ATEAE Bolv AHxo|ms9,
compound

quaternary
A Al gl cethyl-
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WA EE, A7 AR 4] ukekadve] 9y
ol +AZ Heg Az sgwe Age
w R 5 Sl

ol doll 4l Asuwd AFAghe] ldol ol
s A=Al FFAEE veplw A 2217 A
A dad "oy fuiA wE, A5z
of wtejd e, ek Fol ghdal wiAH
T U MEE AAe Fde] dasice 4
Zteleh, 2 el Aol M w8 235 g
T =2 Y7t FobAwA ol 4
o] g% AFAH el W AsA Aol As
Hol Azslele s Qi uh oleldt B4F 3

#k(Magnoliae Cortex)oll 4t Z2, te], A4
m

% magnolol % honokiol& 9tH %7} 1 3
TaEF} FPEA7 B2 Hel Fuismre
ol % <Al EL AFHIA " EF ATl
ohet dray, wdA IEHE'J— 245 oA
A7)l AR W A4l oAl L Bl 224 4]
Z, HFolefdlZe] Nd SAHEAE chlor

hexidine A|#|2} w] @8}l cytokine ¥4 o A

HEE dotuaa & AFE A Ysigdct.
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1) stAA
chlorhexidine digluconate= Sigma 3}35

Alglal(e] )2 ME Peld9 i honokioldt
magnolol kAl Aol FulellA &3 7o
2 FZdoigtm ofsbehstel 4] 7] Fubgbet

2) A% ATyt wick o AdgzA
714 2ekgAdel  Porphyromonas gin-
givalis 381, W 50, ATA1-27, Prevotella

intermedia 25611, 9336, G8-9K-3, E714 =
2k-8- 4 3tal  Actinobacillus  actinomycetem
comitans Y4. 67, 75. 5% A&sadcl. o A

Trypticase soy agar(BBL, Co.Ltd.

o
2 1o
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U.S A7 & &g A=) (5% defibrinated
rabbit blood)ell 5ug/ml! hemin# 0.5xg/ml
menadione- A 7}sle] o] A E 71z &4
k7l W CO, hokrlol A 2447 mubg &
of @714 W 214 F& A2 HEAA 4-7
i LN - R e B I s e )
2.2 37Co 10%, CO, 10% H, = 80%
N,7b &3 71all5 2HA 70 d714 e ok
= olgetla B4 Atuleke 109% CO,7H
T A 5 Abgshgl et

3) A AA

chlorhexidine digluconate, magnolol 4
honokiol2 2| F¥%7} 77t 8ug/ml =4 &
& 70% ethyl alcohold o]&3}e] 264 3 A
sto Abgstodetrien g4y 7t gl e Millex
GV filter(0.22um, Millipore, U.S.A.)& =
Tetod wiAlof Egtagateict. HFE 3hA vy
Al 19mlell 1mle] =, 3j45 FFA4S A
7 3 dd s Fol s E3tste] gl
= AlEsidch iz Az 19
mlel  Awi ol 1mle ZFH4 9 ethyl
alcohol-& #7tste] hddAuizE A &g &
Abg3h
g 2ol A 4-7U 7
4 H F714 A 42k Trypticase soy
brothell & sted 48-72417F 714 AlF47}
107 cells/mle] 5% wjoksiglch,

o] 5wk FL multrmoculator% o] &3}
of 15u14& 7t A7l Soigl: g E el
ul 2] of] Zd%—"]ii"/}. of AFwixlw H7A wi
7] % 10% CO, wlek7loll A 3-5%7F wij oFs}
of Alde Ad F55 =g F gFass
HATAA A% (minimum
concentration (MIC)) & ¥ 4] 3}o]

SES

wobxl w7l

2= 2
T

inhibitory
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1ml®% hemin 5pg3}

crude enzyme-2 Ono2} ub¥ &
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menadione 0.5u¢g°] #7}¥ Trypticase soy
broth(BBL)oll 347k 37°Cel #7144 whekr)
(10% CO,, H, and 80% N,el4 P.
gingivalis (W50), P.intermedia(G8-9K-3),
A. actinomycetemcomitans (AaY4) Z  w| o}l
.

o] AEE-L 12, 000xgolA 208 F<F YA
+HE 3 AAs o A5AE JAAIHA
HF5=7t 80% A I}k AAEL 12,000
xgoll A 20¢ F< dAEE3d 2mM CaCl,
£ I3+ Tris-HCI buffer(pH 7.5) 50
mM 30 mlell &3 &) 71}, o] suspensiong
€& bufferell <tx3 E4A719 EAHH crude
enzyme2 0.22um filtere] F2A# 2 AF
o] A48}, crude enzymed A T
-2 Lowryol <3 3L 4742 3924g/ml
01%5}25).

3. WA Fal wdol gzt &4

aYAEHEAL Nagais?®el Collgeno-
kit CLN-100(Collagen Technological Co.) &
AL8-3te] A A3t}

+4¥ E3¢EL 50mM Tris-HCl buffer
(pH 7.5) 0.1ml2} brown tubeollA 0.05%
fluoresceinisothiocyanate (FITC) -conjugated
collagen type 122 FA5 substrate
solution 0.2mlZ o]Fo]x g}, HFAuIS L
crude enzymes 0.2 mlg 772 AH7lsled Alg
g}, blankAd ¥ IFIFAYPANAE 5mM
CaCl,& %% 50mM Tris-HCl buffer (pH
7.5)& crude enzyme tHAl AM&3lich. B4
stz 3w olF EFEEL 35°ColAM 1208
T WkEg . o] HkS-2 50% ethanolell
80 mM o-phenanthroline 10x15 #H7l3ld
Al er. aln WA o] EFEE 3T°CellA
607k o Wil EFFB£ 80°ColA 10
27t 7tdede. 70% ethanol 0.5 mME A
7HE 3 7 EFEES AA EEx UM wlz
3,000rpmell A 1087 VA E2 3. ¥FF
9 ¥ #A = (Fluorescence Intensity : F1)+
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520nm (Em) /495nm (Ex) o)) 41 spectrofluoro-
photometer® & A3l c}. collagenase activ-

ity (U/m) & o529 340l wa} Al4bsiglet.

_ Fl enzyme-Fl blank
" FI standard-FI blank
X 1 X 1

120(min) 0.2 (ml)

X100 (ug)

A FAA 1UE () 1ugd z9A
T £33 AE Yebig.

AUA Fo #FAdo] Ao AY ATE 9
o] A4 systemoll4] 50mM Tris-HCl buffer
HAl 50mM Tris-HCI bufferell 0.1ml sample
44 0.1mlg Eetd AR dAAE
€ AdEAe] gl 2T A= vlm
dtod WME-EZ B A F e

4. MFOIME vt SHZA}

2 dFelAe A4 AR TA AL
Hdch. AIZEL 10% fetal bovine serum
(FBS), 100IU/ml penicillin, =23 100ug/
ml streptomycin sulfate’} AH71%  &-mini-
mum essential medium (e-MEM) o] S¢{gl&
37°CH 5% CO, FafA¥ so4] wfjokaledc),
Aotz AP AZE2L J4Y ogrin
weFatd s, 0.02% EDTA-2.5% trypsin
-PBS(10:1:9)7F E°] AU+ Fetay wo)
A Fes Wl o] 4252 o-MEM FBS
10% mediume 2 AH3ln 72 mediumol] A
1X10° cells/ml2 =Astdct. ohgd ulokol
& L3I ol EA HE o wjFlg A s
4]l Hank’s balanced salt solutin(HBSS)<. 2
AAdRAct. 7 AEL 7HEE wokl-g 2004l
4 A7, o)Eg 37C, 5% CO, =
95% whoF7lell Al 244)7F wiokalglm, wloko)
B F AeAdgo &3 MTT (Methyl
Thiazol-2-YL-2, 5-diphenyl Tetrazolium
bromide) &8 50415 7z wellei 4A1 7}
¢ wiekd ¥ MTTE4E ¥glzn form-

=k



azon 74AE L7718  dimethyl
sulfonide(DMSO) %  50pld A 7Fék ol of.
plated # &E & ELISA reader (THERMO
max™, Molecular Devices Co., CA, U.S.
AR 570nmell A FH=F FAsGc. di=
%P.E-'; UH A]glu}r;]_ A‘bg_g-ouo] 501 olx] o}
© @-MEM vwjoted well(control) & AF&3}1

1 474,}. I:HZ;—O]] DHE]— BHL%E 74]

Agsted el mAAEE 9fste] WId
szbe] Mol £Fxle] xleo«] Az Lz

I~

3

2 a# 3te] & A (penicillin-streptomicin) 7}
5185 calium and magnesium-free Hank’s
balanced salt solution(CMF-HBSS, Gibco,
Grand Island, NY)2o 2 43] ulBsloe] A A3}
3 7bsd AANzAESE AASAHG. 2% F
2-zAd  collagenase (grade II, 150 units/
ml) 8}  dispase(2.4 mg/ml) 7} = C’\/IF
-HBSSE #7Fébe] 37°Coll 4 s afdt oh-F
HzaZaks Fesidct. A zAEFE 7}‘3_
A z2EZ 0.05% trypsin-EDTAE4-E 7}
star mukAlA A A EZE 4 og CMF
-HBSS=2 43 dbg3le] AAHsn ZFEdr
AR A2EE Az HES F ker-
atinocyte growth medium(KGM, Clonetics
Corp., San Diego. Ca. U.S.A.)e2 4£
sfokg AlAeled TRt ZE AU
A2zt Frdo] d<eat Abefrbs Tl A EefoFE
A A sked 24-well plateo] welldd 1X1047]9]
Azs HF53d F KGMoz wfokste] A2}
o_lh 70% Zc}h: iuqo“ or] 3} /\IEH7} gq [3
H]-thymidine incorporation(DNA3ZHA]) el =
2]+= magnolol, honokiol, chlorhexidine¥
%3 8k-% liquid scintillation counter(LS 5000
TA, Beckman) & &4 3t
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bop SHHAL

N H k7] ke Aot
4ol ﬂ?ﬁﬁ]i—; Hohed Wlgk shxte] A
473 A AAFEEF 1/35 FuUlez AL
z2g AATT F wr3ted 100 U/ml penicil-
lin?} 100xg/ml streptomycine] 718 «
-MEMAZ s zoll A1z, 4wz 5
3l AAE AT T2 1/3F9Y AFAAHE A
FHotod AATG g AZuFA Al 2A 2
AbA17] 100 U/ml penicillin, 100ug/ml strep-
tomycin % 10% FBS”} #7td «-MEM%
ol &sldrt. AZwjtg AlPstdoni 3% 7
Ao “H okl & el Zuid A @R
lofstadet. whodA] FE= 95%, T=v 37C
fr ]0}‘“4” 95%9 3719 5% CO. & A
sk, A eierg HFel *ﬂl‘z
25% Trypsin-EDTA& o 2 Halg & &
Hefsle] wjofelo 2 HEl M ZEfFolg ub
T BFET A4 E welld 1x105742 4
7 4-7F slAsk] HE = ook b
foFeR S msti ol & =l w wickdZ
Al 73] 4 HBSSE A& 3k9dch. chlorhexidine
2 honokiol& ethyl alcohold £uiE 3o,
magnolol° DMSOZ &z 3le] =l
S3b whokele] 200pl7t EA Sk Th
O]"E% %—‘;—T‘:- 95% L5+ 3TCE sk A
95%< #719 5% CO, & A% FFshwA
24/(] 7k BHOE;]._L wj oko] Fu} R 2] Al Oé]
o &g MTTEH 50ul5 7t wello] ¥
A 7b Fob wokd & MTTEHE A As s
formazon7Zd 4% £ 47]7] Hal DMSOEH
5014 #7hgket. plate & & &% & ELISA
reader2 570 nmel4 FFE 5
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EFET AAZ AZFE AoE 24 well
platecll welld 5x10549 AZE #HFIHA
o}, 24417F Bt WG F oefgAE A A sHA
HBSS= AlAd3stgct. =23 lipopolysacchar-
ides(LPS) 10gg/ml®} honokiol, magnolol,
chlorhexidine® Qi o] 24417 wid ¥
wjoFol & mow HBSSE AlH3dte] o] & thA]
2L ¥ 0.02% EDTA-2.5% trypsin-PBS
(10:1:9)2 ATE s & dAEe
o] AZolg 22 FH AEEFE R 2o,
Az &FEo U+ cytokined FE3}H7
Ae AlLE 33 JE-HEAA o AZES
£Coll A 30 &<t 0.5ml sterile phosphate
buffer (PBS, pH 7.2, 13mM phosphate, 0.15
M NaCloll Fojz EFA71 5 2, 000xgel A
108 Eot A# A7 k. Sample Astn A
& AFUE cytokine A& A Zop F
dct. AAEFL  branson sonifier cell
disrupter B15(Fisher, U.S.A.)& A}&3)4
14°CollA 28%9qt sonicationA|Zl & 0.5ml
PBSol t}A] FFA17ch. o] FuE A4ldE
A7) 3L cytokine A AL A AEFAE =k
t}(Sample B). 2|1 pellet-2 ¥%5(-20°C),
#HZ(37°C) S E3A 0.5ml PBSoll of4] 4
A7l & AAEEAZATG. AFEL w4
cytokine?] ZAAg A =gkt}(Sample
C). cytokines -3 Sample A, B,C %%
< o3l A cytokined Zakolzt 3tdch.

(2) IL-18, IL-6, TNF-a2] A3}

IL-18¢] =+ high sensitivity Interleu-
kin-18 ELISA kit(Cistron Biotechnology)
o] &3l A3, A7) ELISA kite] well
ol honokiol, magnolol, chlorhexidine % «
-MEM, LPS, non-specific binding (NSB)
wellE& A2 A5, 2 welloll 10014
A 7152 NSB well® zero standardZ 3}
o} (Matrix with No IL-18). well® Y3
plates 37°CollA} 2087} wioksidich. well&
wash buffer2 33] A3 A3}, AA
#A Z wash bufferg 7 wellwd 200-300x]
% dispendd 3 30%3 aspirationdly o°|&
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ubE-sled wixjulb Al F ARG FolFloE
excess wash bufferg AAZT F 7 welld
100x1 IL-18 antiserum (rabbit)& 3 ~7}3ta,
t}A] 37°Coll Al 20%-7F whoksldct. AHr|d v
Hog ulE g F 7 welloll 10019
anti-rabbit Ig G-GRP conjugate® #7}s}g]
). welle 9& 5 plates: A-2oll4] 2087
wWokgh § A1g weg AL 7 well
ol 4N sulfuric acid® 50xl *7}stx 15% <
of reading3l=%& 3litd. ELISA reader®
450 nmoll #5x F3=E FAsIA . IL-6
%) TNF-«¢ F:2% F43% 94 o2 inter-
leukin-6, TNF-a ELISA kit(Genzyme) &
o] &3ty FA 3+t

. |44

chlorhexidine, magnolol % honokiol®] =]
Foelfel W HLFd A4F JAFE+s
chlorhexidineo] 7}# A %= (1-20/ml) ol 4]
2% 24 €714 2 B4 T A4S oA
3t ¢lew] honokiold FZ %9 %X (20-160
pg/mhld HLE A 4A K7} ersk
I magnolol-® 20-640ug/ml7tA W& Zeog

Axd A% oA E3sh debdeh(E 1),

¥ 1. Minimum inhibitory concentrations of

chlorhexidine, magnolol and honokiol

. pminimum inhibitory concentration(zg/ml)
organism

magnolol | honokiol | C-H

P .gin 381 320 160 5
W 50 40 20 1
ATA1-28 40 20 10

P .int 25611 80 20 10
9336 320 160 20
G8-9K-3 40 40 10

A.a Y4 40 40 20
67 20 80 1

75 640 80 20

crude enzyme® AR Fai FAo) ot
honokiol, magnolol % chlorhexidine®] <34
aae AgEAe] gy 2T g4 J=e



ulmsted WRE2 FASScH(E 2). 1000
ug/mlel  Fxol4  chlorhexidine, honokiol
7l magnolol & ZH7F 529, 47%, 41%°ldxn
100pg/mle] Fxolld 77t 439%, 42%, 37%
o AAEHNE By chlorhexidineo] 2|
& #7} 73 # 2.9 honokiol, magnolol 9|
oieh,

E 2. Inhibitory effects of magnolol, honokiol
and chlorhexidine on collagenolytic
activity

sample conc. activity | inhibition
(gg/ml) | (mU/ml) (%) )
control 2634.8
magnolol 1, 000 1562 .2 41
100 1658.4 37
honokiol 1, 000 1396.4 47
100 1528.2 42
chlorhexidine 1, 000 1264.7 52
100 1501.8 43

honokiol# magnolol =2]x chlorhexidine
o] Afobdl Tl oHe e HAAY A=
F 33F ek, AlZ wfokelial a-MEMel 4 9]
g4 1002z 3 R At
honokiol, magnolol, chlorhexidine-® 100ug/
mlel FrolM ZH7- 50.85%, 49.93%, 31.
819%., I 5ol A 4=
09%. AL EF
Wk,

lipopolysaccharides(LPS) 2  #7lg 7
honokiol# chlorhexidine®] 7% =% LPS-%

Hl,‘ l?—'g__c

b7t 51,

vhe

2] 3l 50ug/mle]

48:81%, 32.26%<]

Aobalal ok Aol wlsf 4z 3ol okt
ZbA4sledel, ze{v} magnolold 7% S0ug/
mle] gl LPSi: 7t 7§+ 3hasdt
Aot 100pg/mle] w238 Z7tst
Ark. ol Ao 4 wmd dlze] A2
LPSell 2ja JAlslv} °o]& magnolole|}
honokiol®e] LPS2] AlZ Ao =&-& ofst
Al7}Fe] 1 @ibs= magnolole] 7§45

vl 1 t}Eo] honokiol 22|31 chlorhexidine

Toz vepyt

150

¥ 3. Cell cytotoxicity of honokiol, magnolol
and chlorhexidine on human gingival

fibroblasts
sample conc. mean | mean(--LPS)
(%) %)
LPS 100g/ml 28.56
control (a-MEM) 100
honokiol  [100gg/ml| 50.85 49.70
50ug/ml| 51.09 45.01
chlorhexidine | 100ug/ml| 31.81 30.06
50ug/ml| 31.26 29.50
magnolol  [100ug/ml| 49.93 56.55
50ug/ml| 48.81 43.93
honokiol® magnolole] = FalehA Lo f

& dats

3 49 7},

AAs7] g MTT A5

a -MEMeil A o] Al 2845 100

o2 3 wWREgz2 epd A3 honokiol,
magnolol, chlorhexidine-® 100gg/mlg] =
ol 4] 85.03%, 78.24%, 72.99%, 50ug/mle]
v 4 87.37%, 82.22%. 74.88%< AE
g4z % Jebycl, honokiolell Az F=elth Al
?‘—"1 4ol 717 E9kar chlorhexidineel A

LPS By ﬁﬂ& 749 B EokAlel A LPSE A
habx] obe A-toll wlaEl AlE gHAle] ZhAd}
gk, LPSe A Zofl g =48 & kA7t
oA 75w 2 &M+ honokiol,

magnolol, chlorhexidine -2 2 }tElR

I 4. Cell cytotoxicity of honokiol, magnolol
and chlorhexidine on human periodontal

ligament cells

sample conc, mean | mean(+ LPS)
(%) (%)

LPS 1004g/ml 25.54
Controlia-MEM) 100

honokiol 100ug/ml| 85.03 62.25

50ug/ml| 87.37 68.57

chlorhexidine | 100ug/ml| 72.99 53.71

S50ug/ml| 74.88 48.14

magnolol | 100gg/ml| 78.24 61.22

S0ug/ml| 82.2 65.33




honokiol, magnolol ¥ chlorhexidines] =]
249 A 2o NG FA4FA A= Liquid Scintil-
lation Counter (LS 5000TA, Beckman)& o]
43l 243 A3 F 59 F2 AAE A3
ot
KGMell o] Az A4S 10022 3 o)
282 el A3 honokiol, magnolol,
chlorhexidine2 10xg/mle] FxolA 1.16%,
2.30%, 0.33%, lug/mle] FXxolA 24.83%,
59.00%, 12.30%° AE FAEE vepdc
chlorhexidine®] Absj A Zoll t)dl 5Alo] 713
7}3}9 3, honokiol, magnolols=o]| ¥ t}.

B 5. Cell cytotoxicity of honokiol, magnolol
and chlorhexidine on human gingival
epithelial cells

zyme) & o83t FAY A I 7H AR
ot

1. Inhi.bition of interleukin-6 synthesis

sample optical density | conc. (pg/ml)
a-MEM 0.0725 60
LPS 0.349 592
honokiol 0.271 441
magnolol 0.281 460
chlorhexidine 0.258 417

control?l a-MEMpoel u]& 4 LPSolA 7}A

o] A= w =c}ge] magnolol, hono-
kiol, chlorhexidines2.2 w}elutch, A kA

7} 25 IL-69] A& A5 A},
honokiol# magnolol] cytokine E4del o]

sample conc. (ug/ml) | mean(%) ¥ A% TNF-a ELISA kit(Genzyme) S
honokiol 10 1.16 o|gstel AT A ¥ 83 Rkl
1 24 .83
chlorhexidine 10 0.33 ¥ 8. Inhibition of tumor nescrosis factor-a
1 24.83 synthesis
magnolol 10 2.30 sample optical density | conc. (pg/ml)
1 59.00 a-MEM 0.425 129
LPS 1.200 387.3
honokiol# magnolol?] cytokine3Aeol = honokiol 0.966 309.3
- e . . magnolol 0.955 305.7
Ae 9% Interleukin-1§ ELISA kit chlorhexidine 1.092 351.3

(Cistron - Biotechnology) & o| &3t &A%
Az 3 63 2%ct.

IL-189] 3dtzke LPSe 7% 713 =4 4
hyton] AlekAltolle & abolw iz Al
AnF7t AAE A e AoE vebste.

E 8. Inhibition of interleukin-18 synthesis

sample optical density | conc. (pg/mi)
a-MEM 0.050 210.0
LPS 0.059 232.5
honokiol 0.046 205.0
magnolol 0.048 205.0
chlorhexidine 0.049 207.5

honokiol# magnolol¥] cytokine3tAol o]
%= 9432 Interleukin-6 ELISA Kkit(Gen-
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t} & cytokine® fA}elAl LPSellA 714 #
o] AlAo] =jglm  zchge] chlorhexidine,
honokiol, magnolol 2 & u}e}ytc}

V. &% o ¢

AFAG% oy W Nas A8 LA FL &
HH o2 Atgso]e AL HIAHY Ao
chlorhexidined & 4 U+&d oo o3 ¥z

o2 Aol 3 AFo AL Ygoy|a?

& ooy w7 oolgn, 4T w4
g, F R4 BT, B AEA B
A

49 S Fo] FAZL ol o]F WA 4
Ut A2E FEAAY Bayol HFHsich,



Zulolap=  ghokafoll 4
honokiole] &% 43l
mutansol g 7bak %L;E’PE 7Wb—

= e o]tz]

magnolol %
Streptococcus

oleh

o
o 2 % t‘é‘iﬁf‘d P,
P intermedius an
actinomycetemcomitansoll N3l A S A 3p5
7A-3 73 chlorhexidine©]
(1-20g/ml) ol 4
el A AL ofzist 9le o honokiol® &
29l FE(20-160ug/mb ol 4 2o 4
) Eﬂ?} vhEFSE . magnolol<- 20-540ug/ml
72| Y Zo2 Hapg 4% A4 Zybrh v
Elv} S48k FFanE sHole
Toll A vpebwkel. 7]Ee] i AlA el chlor-

hexidine®ch= 7 alxl& @zab Awkg A

gz'ngzva/zs,

-7 2}

BRI RIS I P PEI)

Aoz ¢ o

2o gt aztE el o

chlorhexidine®] 4ol & AT+ L5
o Abgal 9wl odFx ks Ao %
t}. chlorhexidine-® =-&4bs] Al239, A&

Aol 2wl Al A fopd el B4 &)
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— Abstract—

THE EFFECTS OF HONOKIOL AND MAGNOLOL ON THE
ANTIMICROBIAL, BACTERIAL COLLAGENASE ACTIVITY,
CYTOTOXICITY AND CYTOKINE PRODUCTION

Beom - Seok Jang, Chong - Pyoung Chung, Seong - Heai Son, Ki- Hwan Bae*

Department of Periodontology, College of Dentistry, Seoul National University
*College of Pharmacy, Chung nam National University

The oral microbiota such as P. gingivalis, P. intermedia and A. actinomycetemcomitans
play a primary role in the initiation and progression of the periodontal disease. The purpose of
this study was to evaluate the antimicrobial effects and inhibitory effects of honokiol and magno-
lol on the bacterial collagenase activity, cytotoxicity and cytokine production of periodontopa-
thic microorganisms. The antimicrobial activities of honokiol and magnolol was evaluted with
minimum inhibition concentration. Honokiol was more active than magnolol, but less than chlor-
hexidine on antimicrobial activity. The inhibitory effects of magnolol and honokiol on the
collagenolytic activity and cytotoxicity were evaluated using a Collagenokit CLN-100 and rapid
colorimetric assay (MTT method) for cellular growth and survival of gingival fibroblast and perijo-
dontalligament cell and [3H]-thymidine incorporation for the gingival epithelial cell. The inhi-
bitory effects on the collagenolytic activity was the highest in chlorhexidine, and the lowest in
magnolol. Magnolol had the lowest cytotoxic effect and chlorhexidine had the highest. The in-
hibitqry effects on cytokine production was evaluated using interleukin-18 ELISA kit (Cistron
Biotech.), IL-6, TNF-« ELISA kit (Genzyme) and inhibitory effects were higher than bacterial
LPS and there is no difference among the honokiol, magnolol and chlorhexidine.

From these results, the antimicrobial and antienzymatic activities of honokiol and magnolol
were seemed to inhibit bacterial growth and enzyme activities with lesser cytotoxic activities.
Therefore, it was suggested that honokiol and magnolol are very effective antimicrobial agents

on periodontal pathogens.

Key words: Chlorhexidine, Magnolol, Honokiol, Antimicrobial agent
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