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Antibacterial Activity of Fucalyptus globulus on Cariogenic Bacteria
and its Inhibitory Effect on Glucosyltransferase
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The leaves of Eucalyptus globulus contain unique macrocarpals consisting of a
phrologlucinol and sesquiterpene having an antibacterial activity on oral bacteria and an
inhibitory effect on glucosyltransferase (GTase). In this paper, a 60% ethanol extract of £.
‘globulus leaves (extract A) and its EtOAc-soluble fraction (extract B) containing most of
macrocarpals were examined for the cariostatic effects in vitro. The extracts A and B
inhibited the growth of cariogenic bacteria at concentrations of 6.25-50 and 3.13-25 pg/ml,
respectively, but their antibacterial activities on the intestinal bacteria were relatively low.
The extracts A and B strongly inhibited the glucan synthesis, especially adhesive-insoluble
glucan synthesis by GTase prepared from S. sobrinus 6715

Keywords — Eucalyptus globulus; macrocarpal; antibacterial activity; cariogenic bacteria;
mutans Streptococci; intestinal bacteria; glucosyltransferase
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Fig. 1. Structure of Macrocarpal A, B and C
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4y, 100:0; 20~35 43) . W ; ImVsy, BT AH
BE ; 40°C, HRMFEE & ; 275nm, FEAR ; 20pl.

3) B : macrocarpal A, B, C I, B (IR
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BEEEREEE L bO2RBRREE L.

3) BB 96 X\vA /7 L— FPT2%T
Y )= NEREROTREED 2 585 R%

(1oopl) B L (2 br—AE L T2%T¥
J =R ERGE) - RBREHE 100ul 2457 v
HIN L, BEARFIRE R 37°C T 24 BERTAFRADIZ,
BB 48 BFHIBREAY (CO, 10%, H, 10%. N,
80%) IZHE# L7=. HEDOBMIL, v/ 7n7L—Fh
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Fig. 2. HPLC Chromatpgram of Extract A from E. globulus
Peaks: 1, macrocarpal A, 2, macrocarpal B; 3, macrocarpal C
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(7T 71 # )L 50ul) B OV #E S0ul % BN
L, 37°CTHERMNCEFE L. BERFRRS & LI2ig,
BAERAREEARESHEAKCZVARL, BH FiR L
W28k L7-. BHI MR 37°C T 48 BEMLFRBVICES
#L, EREDao=—D¥ LV ETNEHOREHR
EROCIERBERIZEBIT D Colony forming units
(CFU)Yml &R ®7=.

7. GTase [HREZ RO

1) B DR  RBFEGATRY (2o 7.
REHAERE 50%A ¥ / —/VTHEML, EHIZ50%
AF )=V THREFR LI HOERBERE L.
62.5mM U S U U MEBHE (pH6.5) H1Z, sucrose
1.25%, 7AbF R U 7 A 0.025% % MA T b DEHE
BT L Ui, RBHARE 40pl, FE YA K 800pul, GTase

TaBLEI. Contents of Macrocarpal A, B and C
in Extracts A and B from E. globulus
Content (%)
Sample M-A M-B M-C Total
Extract A 0.98 1.02 1.67 3.67
Extract B 2.22 2.29 3.96 8.47

M-A, macrocarpal A; M-B, macrocarpal B;
M-C, macrocarpal C
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TABLE II.  Antibacterial Activity of Extracts A and B from E. globulus against Cariogenic Bacteria
MIC* (ug/ml)

Sample A B C D E F G H I
Extract A 12.5 12.5 12.5 12.5 12.5 25 6.25 25 50
Extract B 6.25 6.25 3.13 6.25 3.13 12.5 6.25 12.5 25
Tea extract >400 >400 400 200 400 >400 >400 >400 >400
Thymol 200 200 400 200 400 200 200 200 400

*Bacterial species: A, S. mutans MT8148R; B, S. mutans Ingbritt; C, S. sobrinus 6715, D, S.sobrinus
B13; E, S. sanguis ATCC 10566; F, S. salivarius ATCC 9759: G, S. mitis ATCC 9811, H, E. faecalis

ATCC 19433; ], L. casei ATCC 393

TABLE III.  Antibacterial Activity of Extracts A and B from £. globulus against Intestinal Bacteria
MIC* (ng/mi)

Sample A B C D E F G H 1
Extract A 200 100 200 200 200 200 200 400 200
Extract B 50 50 100 100 50 100 100 200 50
Thymol 100 100 200 200 100 200 200 200 200

*Bacterial species: A, B. longum JCM 1217, B, B. adrescentis M101-4; C, L. acidophilus ATCC 4356,

D, L. salivarius ATCC 11741, E, E. aerofaciens S-601; F,
H, C. difficile JCM 1296; 1, C. butyricum ATCC 14823.
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eucalyptone Z HEE L 72. ThHLDORTZOF T
macrocarpal A, B, C OEHEVBAEREIZH NI L LY,
SEFOGEHBEEHLMITHHMNT, HPLC IZX
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nw 7T LBRELNL. TR XAGHKEDO I
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B #1® macrocarpal A, B, C §H &%, £h £ 0.98,
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B. fragilis M-601; G, C. perfringens ATCC 13124,

1.02, 1.67%K 18 2.22,2.29,3.96% Th-7=. HbBEH
B O &V R 21X macrocarpal C TH YV, LA
macrocarpal B, A DIETH >7=. F/z, =F ABHIZ
1T % 2 ADIEIE 2.3 {0 macrocarpal BN E T
Wim, TFXFRAASO gLV X ABIL208 gfEbh
5L kY, =X A AF D macrocarpal FILIZIE 2R
THFABIZBITLTWA Z EBbhoTt.
2. EEARINE K BN X 2 il
Fxix, 2—FV ) XOEBFEE (S mutans, S.
sobrinus) X9 HHLETEMER ST & LT macrocarpal
\A BBt L 7=, %O T macrocarpal A, B, C iZfitdd
TanZiy ) —AHEEE L, BOGEEE
EHETAZEERELRLY SERBHIAHWE-TX
Z A K OB 2L macrocarpal A, B, C 2% h—# V&
ELT3.67%,847T%EENTEY, TOHEEMNEE
A4 - DEEMARE (I 2—F o RESERE)
AT AHREESRRET o7, =X XAKRVB®D
ERAR R R B x5 FUATEMERBRAE R & Table 11 (2
Rl =X ZAKROBO MIC fix, £hEh
6.25-50ug/ml, 3.13-25ug/ml THY, DTHOEKIC
L THBROFIEEEZ R L. =X ABII=F X
A D) 2.3 %D macrocarpal BEEHTDHZ &b,
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Relationship between Surviving Cells (S. mutans MT8148R) and Exposure Time to

Extracts A and B from . globulus in BHI Medium. Symbols: O, control; @, 10mg/ml;
A\, 50mg/ml; A, 100mg/ml; [J, 200mg/ml.
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TGN ME IR LT, £0 MIC ffilf=F% X AT
100-400pg/ml, =% A B T 50-200ug/m! T > 7. B
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TABLE IV. Inhibitory Effects of Extracts A and B from E. globulus for Glucan Synthesis by GTase
Amount of glucan synthesis (ug)

Sample Conc. (ug/ml) AlIG IIG SG TG
Control 873£15 320+34 97%5 1290
Extract A 10 421%6 195+4 311 %2 927

50 95+12 211%£22 217%27 523
100 18%2 2989 143£22 459
Extract B 10 270+9 215%3 299+5 784
50 94+12 198+9 222+22 514
100 19%2 260*11 179£12 458
Tea extract 10 814%13 1609 165+ 12 1139
50 698 33 142=%5 191%8 1031
100 614132 1266 218*13 958

Each value represents the mean=® SD. AIG, adhesive insoluble glucan, IIG, inadhesive insoluble

glucan; SG, soluble glucan; TG, total glucan.

e —VOEREN 873ug THLHDWIZX LT, £
L S0ug/ml DOFMIT 95, 94ug, 100ug/ml DEMT
18, 19ug IZE TR T L7z, £/, THhHLDOREILE
WT, =X ZAAROBIZHEEMDOENA LU
Z & 235, macrocarpal LN DORRMERK 57 &, 7T
COAEBBECHEE L TWD Z LR SN, b
KHEWIZORSTH DT X U BOERIZE
Y GTase HEMRZHTHZ RO TVWBHD,
D RRRICRBRZITV, DIROUBEITo72& 25,
50pg/ml DFIMZBWN T FFEAREE T VT D
ARREIL 698ug THY, a hr—A L LT
20%FREDIHER R TH o 7=, FEMTHEETREMES NV
HUEATEHLTIIZFZAAKRUBE WVTHD
BEIZBONTHaY ba—/L XV ED LT,
BRI DR o T, KIS VIV FEE
WBIL T, =AY R ROEINEDOHINT
EXRVELABROBONARLNN, TOBYDE
BEWINEDoTZ. Ly, ov ba—A kT
BE LAAERBIEBML TV, Zhid=— Y
JXTXRADOERMZED REET VT2 5 —FK
BTN AT EL Ll ELBND. Lo T,
2—H Y ) FTXFRAFITRTOIAL Y DERE
PR ZETHWEOITTIERL, BMORBAEITKE
BB ENEREE T VI OEAR FFRIOIC
FHLTHBZ bk,

UEDFERIY, 22—V /FTHXRAFA v E b

37D

PRBIZBWT, BAMRRE (I 2—F 0 AESEK
) X MVHEEE S FoEFICKEES
TAHMBEEREE VD CEAREREEE S DY
FoZ &inh, EBETEIRM L L CofAENRE
Shiz.
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