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Antimicrobial effects of Laurus nobilis
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T 5. deacetyl laurenobiolide % Hififi L. iy 2 W2 L7z,

& 512, deacetyl laurenobiolide & V) laurenobiolide & i #IAL&WI T % deacetyl laurenobiolide @ FHER1LA&
WEEER L, PLRIEEEZBET Lz ZofE. Lt 3 deacetyl lurenobillider 38164 Wy A v & 55 B 1% B
W) T AR IS L COPRETEEZ R T I LWL E ol DLEOK RS, S, deacethyl
laurenobiolide, K O Z O BEALEGWIC X 2 TIEIC BT RO FISPEV, 25 O~ &R R %2 55
52 LEHFTHLDTH %, (R BRES 22 : 4758, 2013)
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Abstract

Periodontitis, a well known inflammatory gum disease caused by periodontal pathogens in oral bacteria, has been
proven to be linked to systemic disease.

Periodontal pathogens are believed to be linked systemically to diseases, such as stroke, heart attack, diabetes
mellitus, and premature birth.

We tried to find antimicrobial components in six medicinal Lauraceae plants that could combat periodontal patho-
gens. Extracted branches and leaves of six Lauraceae plants, Cinnamomum sieboldii, Cinnamomum camphora,
Cinnamomum zeylanicum, Cinnamomum burmannii, Lindera strychnifolia and Laurus nobilis were examined in
relation to antimicrobial activity combatting periodontal pathogens. Only leaf extracts from Laurus nobilis showed
distinctive antimicrobial activity against periodontal pathogen A. viscosus. Isolation of the antibacterial component
from Laurus nobilis leaf extract was performed. The structure determination of the isolated component was
achieved by experimental analysis, and found to be deacetyl laurenobiolide.

Cyclization of deacetyl laurenobiolide afforded a new synthesized compound. Furthermore, acetylation of deace-
tyl laurenobiolide produced laurenobiolide. Each of them, especially deacetyl laurenobiolide, showed antimicrobial
activities - not only in periodontal pathogens, but also cariogenic pathogens.

With this combined evidence we prospect deacetyl laurenobiolide and its derivatives will be used to contribute

to physical human health through the concept that good oral health contributes to good general health.

(Jpn ] Clin Ecol 22 : 47 —58, 2013)
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0. EBMBEERE BXUHER
1. YA/ %% (Lauraceae) EFHEYMDHERER
FEEREICHT SMEEEDA -2
(1) 7 A7 FFEEHREY O o5
M¥ 2 2% (Cinnamomum camphora). = 1
A (Cinnamomum sieboldii). £ A4 0 v =v 75 4
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B, e — bR LK EFERT TV TIRD 75
J720 SHIC, KISHEBS2WMEZKRETSY ) —
VAT ZWEIZIRY 5701 720 22T, Hio
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A% 7ze TOXHICLT1IHEOMHM S 6
O =¥ 2 21572, HARMIZIE36FED T =
FAEMLIENTEZ, ThHEOHIMZF 2D
i & 9% B M Porphyromonas gingivalis &
Actinomyces viscosus 272\ 3 % YL G E B %
TAAZEICT, BEEERIF T TBZ ko7
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A oA T a0k F A, FyrfTa
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{ERELE : Porphyromonas gingivalis ATCC33277.
Actinomyces viscosus (BH RS2 06 355 70 BERE) o
{ERIEH : 32 —F—v v by Sy VMmEER
o CRWPEEM. R0 . 23 GAM R (H
KB R0 o
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(ZZEH Z{b%, HuL) WT. Aneropack - B

(ZZAH 2LF) & H OGRS 25T 37C. BT
WCCIOH BRI 21T o720 WEL TRLH LR
L. ) VRS L. )RR T
10f5A A < D22 LI Z HE L7z Wil & i
WHEREEWICHE, 20 L2 8mm DR—/3—
T4 A2 % i & DMSO T L7z =¥ 2 %
R—=8= 74 A 7 1240pl WA TR 28 & W U4t
THUHBEERZIT > 725, X—/3=71 A7 JHH
WBIE S NS HIEM OME 2175 720 FHIEFIEE
BCRHMEZ T o720 N=/8—=F 4 A7 DWEED 8
mm 7% O THIEMOBE I N2 wE1d 8mm &
L7z fiRkZ2RLIIRT, Ao TORRL T
VI T 3 212 P gingivalis (2% UPTRIG T 232
OHNTz,

A. viscosus % 227 GAM JER AR H (24 d L
LR R RS T T A HI IR 2 1T o 720 Il
FERLEWEZRE LD, ) VEREERIZER L.
R & F2E L 72, 2810 GAM 98 K SPARCE: 1l L2 it
&, 8mm DRXR—R—F4 A7 %#EE, DMSO T
BIF LT F A2 R=3—=F 1 27124010
BT 7 HEIF G TR 2 17 5 72, FHIE
MOWEZAT> 720 FEBMREEK2IIRT, A
viscosus \ZxF L7y 7 A4 ¥V 2 BEORERE T F OVl
IFZADARPRIEMEZ R L7z,

%1 Antimicrobial Activity (Inhibitory Area) against P. gingivalis

Branches Leaves
EtOAc n-BuOH H,0 EtOAc n-BuOH H,0
C. sieboldii 12.0 [22.3] 164 [21.9] 14.5 [24.9] 13.0 [22.8] 12.0 [24.0] 8.0 [20.4]
C. camphora 14.2 [24.2] 158 [27.0] 8.0 [20.0] 11.2 [28.0] 11.2 [26.0] 8.0 [27.6]
C. zeylanicum 115 [27.2] 17.0 [17.3] 9.0 [19.5] 27.0 [42.2] 135 [19.6] 8.0 [19.8]
C. burmanni 134 [21.4] 16.0 [24.8] 12.5 [25.6] 27.0 [20.6] 13.,5 [23.0] 8.0 [29.9]
Lindera strychnifolia 164 [23.0] 8.0 [20.9] 8.0 [23.1] 17.9 [22.7] 17.6 [17.8] 8.0 [19.2]
Laurus nobilis 20.0 [17.6] 14.6 [21.2] 8.0 [27.2] 24.6 [16.6] 14.0 [20.7] 8.0 [20.0]

26.4 [21.2]

mm [mg]
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=2 Antimicrobial Activity (Inhibitory Area) against Actinomyces viscosus
Branches Leaves
EtOAc n-BuOH H,0 EtOAc n-BuOH H,0

C. sieboldii 8.0 [2.1] 8.0 [5.3] 8.0 [9.0] weak [4.1] 8.0 [6.4] weak [3.8]
C. camphora 8.0 [7.7] 8.0 [54] 8.0 [6.2] 8.0 [13.0] 80 [10.6] 8.0 [8.1]
C. zeylanicum 8.0 [2.7] 8.0 [2.5] 8.0 [2.1] weak [6.2] weak [2.3] weak [3.2]
C. burmannii 8.0 [2.7] 8.0 [3.2] weak [2.1] 8.0 [4.5] 8.0 [24] weak [3.8]
Lindera strychnifolia 8.0 [11.5] 8.0 [7.1] 8.0 [9.4] 8.0 [9.4] 8.0 [8.7] 8.0 [5.7]
Laurus nobilis 8.0 [182] 8.0 [88] 8.0 [9.3] 12.0 [9.6] 8.0 [12.7] 8.0 [6.6]

mm [mg]

2. FYTAD1EFRBRIFIVMEIFADSD
MEEEMEOERM CIBERE

MHREFE HLIZHE LI, FyrA4 T 2%
OFBTF VI X 2% VA TX VAT L0
< N5 T 4 —IHT A. viscosus (RS B HURIG
P2 R R R 2 D K LT, 251K
R L72GM TRk a< b7 77 4 =12
o EERE B L. compound A & # L - PUHIIG Y
B HEEL 72,

HIY &3 2 PG E % P gingivalis 7213 T
7% < A viscosus IS PLRMIEREZ LO LT v 74
Vo OB S VI RO 2B 2 DL IS
SIS % A viscosus |Z B DB 12 Biofilm (Bi¥i)
IR S % BRI H B B C Bk T LA A LA 1
FEPRHR S I B LR T 25 8EE2 D%
MW THAHIEND, A viscosus |2 D PR TELEZ
RTEWH Z L, Biofilm D= FHid 5 &
WIHBRD XY ORISR BEEEZEZ LR
T ThHbE,
BR MIIWORLTHLHBE LPURTE D E
compound A D& % deacetyl laurenobiolide (com-
pound 1) &PEL7: (K2), fEEIEIZE LT
1. “Natural Product Researcch” Vol.25, no.14,
August 2011, 1295-130312$8 3% L 7=,

¥ 72, deacetyl laurenobiolide @ 7 & F L {LIC &
1) laurenobiolide (compound 2) Z#FHE L 72 (X3 ),
& 512, deacetyl laurenobiolide @ 7 7. & 8 1. % A
BRLUAK L7z, #rB &Y deacetyl laurenobiolide

cyclization compound (compound 3) #1572 (K4 ),
VL ESEEBRIZOW T, BRSO 25Re i &
nTwz',

3. X=/\—=F 1 AYEIC KB deacetyl laureno-
biolide (compound 1). laurenobiolide (com-
pound 2) & deacetyl laurenobiolide cycliza-
tion compound (compound 3) O 5 [& % &
MEE VEREEICH T S EEERER

(1) 7 fb VR TR \R 3 2 U TG TR 2Bk

##l - 3 & LT deacetyl laurenobiolid (compound

1). laurenobiolide (compound 2). deacetyl laureno-

biolide cyclization compound (compound 3)

{EREE v R Streptococcus salivarius ILD

5223, Streptococcus sangius 1LD5224. Streptococcus

matis ILD 685, Streptococcus mutans IFO13955

{ERZH : Brain Heart Infusion % KA H (H

ARy Moy TAvFUY Y B )

EBAE 4 M o 7 il )5 % W % Brain Heart

Infusion (B.H.L) FERPHGRGHIZEAME L, 37C. I

T CARIF BB 28 L7z B LW A RRE LD,

D UERREEICEMR L. E 512 Y EREETR TL0

EAE < D22 L2 I L7z BiiE10"cfu

WC7% % X)L 7z, HEE L 72 B2 100pe HL D

BHIL #ERFARF O LIS E 3 v T — VBT

B L7 8mm OR—/X—F 4 A7 e, £

{2 compound 1, compound 2& compound 3Dkl &

FNENDNR—=)N—=F 4 2712 1mg/40ul 127 %

£ 9 DMSO TH#E L T40pl A A T &, 48K,
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TLC
Laurus nobilis leaves Silica gel
Hexane / EtOAc =3 /1

EtOAc fraction (2.60g) | Sprayed 10 % H2S0s

Silica Gel C-200 column chromatography

| Heated
Hexane /EtOAc =1/1~ CHCl 3/MeOH=10/1
~CHCl 3/MeOH=2/1~ MeOH
1 (1594 mg) 2 (476 mg) 3 (478 mg) 4 (81 mg)
+ — — —_
Silica Gel C-200  column chromatography ®

CHCl 3 ~ CHCl 3/MeOH=2/1 .
1—1,2{3'1,55, 6
| | | | | | S i
1-1(69mg) 1-2(507 mg) 1-3 (244mg) 1-4 (226 mg) 1-5 (88 mg) 1-6 (290 mg)
— — + + + +

inhibitory zone  15.4 mm 22.2 mm
spotted amount 6.0 mg 6.7 mg
14 AB
1-4 (225.6 mg)
Silica Gel C-200 chromatography
Hexane / EtOAc=5/1~4/1~3/1
~2/1~3/2~7/8~MeOH
/ 3/ /8 eO TLC
l | Silica gel ' L]
1-4-A 1-4-B Hexane /EtOAc=3/1 & = #
(116'4 mg) (1?'4 mg) | Sprayed 10 % H2S04
| Heated
reversed phase HPLC reversed phase HPLC

l 1
normal phase HPLC normal phase HPLC

reversed phase HPLC
column : pBondasphere C18 19 x 150 mm

! l solvent : MeOH/H20=10/3
flow rate : 3.0 mL / min
Compound A (1) Compound B temperature : 40 °C
(13.7 mg) (2.1 mg) detector : RI, UV 254 nm
+ =+ normal phase HPLC

column : AQUASIL SS-752N 10 ¢ x 250 mm
solvent : Hexane / EtOAc =3/ 2

flow rate : 3.0 mL / min

temperature : 40 °C

detector : RI, UV 254 nm

B 1 Purification of Antimicrobial Compounds against Actinomyces viscousus

37C. WEHTICT, Bk, R——=T 14 27 DN pound 1). laurenobiolide (compound 2). deacetyl

PRICEIZE SN A LI 2 B TR L, PUmiG
DHERGER E Lo MRELKIITIRT,

(2) B JEME B L3 2 PRI G M 92 B

##E : 3R B & L T deacetyl laurenobiolid (com-

laurenobiolide cyclization compound (compound 3)
{EFREEE © v 59w 5 T Actinomyces viscosus (W
K 2 vk 2750 55 BERR ) . Porphyromonas gingivalis
ATCC33277. Prevotella intermedia ATCC25611.
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Aggregabacter actinomycetemcomitans Y4
Fusobacterium nucleatum ATCC25566

fEREH : 32— —b v b Sty VIMmEER
Fofh, 257 GAM SEREE M, B.H.IL FERPARES Hb,
KERAE A viscosus % 2215 GAM FE R PARCES Hb
WCHEMEL, Ri¥EEZ 7T ATy 2 YV —HNT
Aneropack - B Z M L. 37C. WA IC T48MK
MR fro 72, B LCHZHE LD ) ¥
PRI Ly 10RS AV % ) > PR A C 4k

\\\\““O

Compound 1

B2 Compound A was identified as deacetyl
laurenobiolide

OH

deacetyl laurenobiolide (compound 1)

DR LATOVREOWEAD 5 x 10°%cfu 2% 5 X ) i
L7z PR L 72T 2 100pe HUY 253 GAM £ K
EHGEHICHE 2 Y T =TT L, 20 ki
8mm DR—/¥—F 4 A7 ZiE EX, 1mg/40ul |2
% % & 9 12 DMSO Tl % L 72 3 ¥} compound 1,
compound 2 & compound 3% 40pl R—I8—F 4 X 7
WCERART T, WOREZAREELFEHTT
ABIF AT o 720 BIEBR—/N—T 1 A7 DJHPHIZ
B SN L HIEMOMEZ T o 720 #iRZELI IS
NGRS

Pgingivalis ., I 2—9— >y Sy I
WIER ARG R L. REC OB &0 T
T7HHAREZT o7, BELELZRE LD
V) VR AR E ATV RO BREE
Z5x 10°%cfu I L 72, Wi Z2100ne $REL L
I2—=F—b ¥ Sy Vi ERFARR I
MEa >y —UBTMIRL7, TORMD FIZ8
mm DNX—8X—F 4 A7 %X, 1mg/40pl |27
% £ 9 12 DMSO T # L 72 i #} compound 1.
compound 2 & compound 3% 40ul OO, FNLEN
DNR=/S=F 4 A7 \IRAIATET WOKiHEE

\\\\‘O

W

laurenobiolide (compound 2)

B3 Structures of compounds 1 and 2

Compound 1

Compound 3

4 Synthesis of compound 3
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#& 3 Antimicrobial effects of Laurenobiolide derivatives

Antimicrobial effect to Cariogenic Pathogens

Deacetyl

Jaurenobiolide Laurenobiolide Cyclization compound
St. mutans 11.0x 11.0 0x0 0x0
St. salivarius 11.2x11.2 10.0x 10.0 14.6 x 14.6
St. sangius 16.0x 16.0 16.9x16.9 14.0x 14.0
St. mitis 9.0x9.0 17.0x17.0 0x0 (mm]
Antimicrobial effect to Periodontal Pathogens
lau?:r?(fl:;cs)zlli de Laurenobiolide Cyclization compound
A. viscosus 18.2x18.0 18.3x18.3 16.2x16.2
A. actinomycetemcomitans 39.8 x 39.8 38.4x 36.0 36.0x 36.0
P gingivalis 26.6 x 26.6 25.6 x 25.6 15.2x15.2
P intermedia 25.0x 25.0 27.7x27.9 11.8x11.8
E nucleatum 23.2x23.2 16.6 x 16.6 22.2x22.2 (mm]

AR 22 & W& T CLLHBAT - 720 5% —
IN—=TF 4 A7 ORI BIE SN L BLIEF ORE 2
15720 MiREELIITIRT,

E nucleatum OR;FEI1213, 2 GAM ERK i %
Mz, FILOBRIEFESM T C48IF M kT 22 %
Tolze LW EZRE L D) VBREERIZE
ffte, MMEATV, WHOBE A3 x 10°cfu & L
720 WK & 251 GAM JER PRGBS I & . 8 mm
DR=IN—=FT L A7 ZEEZ, 1mg/40pl \Z7% 5 X
9 12 DMSO T # L 72 # #} compound 1. com-
pound 2, compound 3%40ul OO, FNZEND
NR=N=F 1 A7 R AT Tz, HOREZH
FoAg & G T CABME AT o 720 BEAETL R — 13—
T4 A7 ORRICBIEE SN 5 BHIEMHORE %2 1T -
720 RiRELRIITRT,

A. actinomycetemcomitans D522 B.H.I ERKE
WG Z M L7z ERloBiRE #2504 T T4 H
BRI 2 T o 70, WL WERE LD ) Vi
TR RS, MREITV. WIROBREZ5 x
10%fu & U720 HWiil% B.H.L 2P IS H S
8mm OR—/X—F 1 A7 %iEX 1 mg/40nl 127%
% & 9 12 DMSO T i # L 72 84 £} compound 1.
compound 2 & compound 3% 40ul O, Bl & DR —

IN—=TF 4 A7 RAMAE Tz, WOREL IR #
ERGEMT T4 HE T 720 BB —/3—T1
2 7 OREFICBIZE S N5 I oflE %17 - 72,
MR Z R IITRT,

P intermedia D53 12 EI2—F— S
v DM IE R ARE &2 V720 RRCOBfSES
FEEM T CHO HMAR 27072, LW
FRE & D) VRS, AR TV, W
WOWEZ10cfu & L7z, WilEI2a—F—k v
k¥ S ey VIMEER PRI E . 8§ mm D
R=N—=FT Y X7 % EEX, 1mg/40u 275 L9
(2 DMSO Tili# L 727k compound 1. compound
2% compound 3% 40ul O, B & DNR—I\—F 4
A TR AIAFE T2 WORAE 2 Wi & 51
TTH5HMAT- 720 RiHBR—3—FT 1 27 DR
PRICBIZE SN B BHIEMH ORE 2175 720 KR E K
3T,

4. wWERFEEEICX T % deacetyl laurenobi-
olide. laurenobiolide & deacethyl lau-
renobiolide cyclization compound @ & /J»
ARBERIERE (MIC)

##l 3 B & L T deacetyl laurenobiolid (com-

pound 1), laurenobiolide (compound 2). deacetyl
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laurenobiolide cyclization compound (compound 3)
& triclosan (V) 7 v ) (FDGHZE. KR
{EFEEE © vk 55 VLR Porphyromonas gingivalis
ATCC33277. Prevotella intermedia ATCC25611,
Aggregabacter actinomycetemcomitans Y4,
Actinomyces viscosus (WK 2216 542 55 75 BERR)
fEREH : I 2—5—b v b Sy VIMEER
Rid, &7 GAM %8 KK i, Brain Heart Infusion
(B.H.L) ZERVAE#, 258 GAM 7' 4 3 V55
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#F4 Laurenobiolide derivatives MICs (ug/mg)

against periodontal pathogens

bacteria compound 1 compound 2 compound 3 triclosan
P gingivalis 500.0 250.0 250.0 3.1
P intermedia 125.0 63.0 250.0 7.8
A. actinomycetemcomitans 63.0 63.0 125.0 0.2
A. viscosus 375.0 188.0 750.0 3.1
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HRAZTDWTIE DMSO T # L & 4 500pg/mé Dkt
FEICHRAEE LIB & L7ze ERLH IS TR O FEER
BB Ihol. HMikEFHKSIRT, Deacetyl lau-
renobiolide | B J& 7 14 (2 R} 9 5 &% B VE H A3180F)
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&5 mhiREO#HOORABEICHT SREER

K (sec.)

Sample Bacteria
15 30 60 120 180 300
BTV —Y AT~ Porohyromomas gingivalis — - — — _ _
Streptococcus mutans — — — — _ _
Actinomyces viscosus + + - - — _
GUM Porohyromomas gingivalis + + + + ¥ +
ATFAANT =TV Streptococcus mutans + + + 4 n n
Actinomyces viscosus + + — — _ _
Con Cool Porohyromomas gingivalis + + + + + +
Streptococcus mutans + + + + + +
Actinomyces viscosus + + + + + +
TR =) DI Porohyromomas gingivalis + + + + + +
Streptococcus mutans + + + + + +
Actinomyces viscosus + + + + + +
AT LI=T ) Porohyromomas gingivalis - - - _ _ _
Streptococcus mutans + + + — _ _
Actinomyces viscosus + - - - - _
deacetyl Porohyromomas gingivalis + + + + _ _
laurenobiolide Streptococcus mutans + + + + + +
Actinomyces viscosus + + + + + +
MUY Porohyromomas gingivalis - - - - - _

Streptococcus mutans

Actinomyces viscosus

(+) bacteria growth observed

WEHTHY ., REZHRLPES 7RmMICEE SR
TWwa"?,

JAE. MY 7 at LY B BRI O RN
BMEINL L) kol MY 7 aH v OfLFHE
WAL IS, BRRICERIN, FVE R
WEE U CTRBEIIER T 2 YD 5 ERIg S
nTws?, b1 7 a L laurenobiolide 28O Bk
JEIRE R SR % MIC (BR/NERDFHIIEEE) %
MEfLizbza M) z7ad e LT, 2
O MIC (12 IZ100f50 V FIREEIC 2 5 7228, Bw
MfmeE LTEHIN, 7y 74 T a3
ZEWIEEERH L L EZ 5, TOWREICLD
BEWMTHETr v 754 VaDBEIZORBEITERLR
B LENMIE I 72 W3 2 PURE A E T 5 2 &
ZARERT AT ENTE I LHENTEIH O PR A
WG TES2ER T, deacetyl laurenobiolide Ot i G4

(-) no bacterea growth observed
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PRI LT H PRI EDSRD H 7z hid, e
W& BRI IRD & W) A HIEEITHEMNTDH
5o
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HD I b HFIHER D 3 DA A FVEDAAAE S
LHIERWEETAZENTELZ LI, EFED
2 B 7% 5 FI R fE A R S STz,

F72. SROFEEANE T 7 HBIZSH S5
CEEHETZDOTH L, SHIT, IEOMREE
POEHOWENERNLLEMETLDDT
H5bo
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