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Summary

In children and adults with severe psychosomatic disorders accompanied by eating and
swallowing disorders, saliva contains a high number of bacteria, particularly after assisted
brushing, and retention of the etiologic agent of opportunistic infection increases the risk of
aspiration pneumonia. Disturbance of mouth opening and body movement interferes with
assisted brushing in these people. Moreover, severe caries and periodontal disease are
caused by malalignment and adverse effects of regularly used drugs in many cases. How-
ever, it is difficult for them to complain of the condition by themselves, leading to aggrava-
tion.

Studies on bacteriostatic and bactericidal actions of natural components considered to be
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highly safe for the human body have recently been progressing. An extract of Eucalyptus
globulus, 1,8-cineol, has been reported to exhibit a fungistatic effect, in addition to im-
provement of airway mucus. Based on this finding, we assumed that, if herb water contain-
ing 1,8—cineol exhibits a bacteriostatic effect in addition to a fungistatic effect in children
and adults with severe psychosomatic disorders with difficulty in assisted brushing, it may
exhibit a preventive effect against opportunistic infection, periodontal disease, and caries.
To clarify this, we investigated the bacteriostatic effects on the pathogens of these diseases
in vitro.

In the procedure, Eucalyptus globulus was extracted by steam distillation, and culture
media supplemented with herb water containing 0.2 mg/ml 1,8-cineol were prepared for
culture of the following microorganisms : Pathogens of opportunistic infection : Candida al-
bicans (JCM 1842 strain) and Kelebsiella pneumoniae (JCM 1662 strain) ; pathogens of
periodontal disease : Prevotella intermedia (ATCC 25611 strain), Prevotella nigrescens
(ATCC 335663 strain), Actinobacillus actinomycetemcomitans (JCM 8577 strain), and Por-
phyromonas gingivalis (ATCC 49417 strain) ; pathogens of caries : Streptococcus mutans
(Ingbritt strain) and Streptococcus sobrinus (6715 strain). These were cultured aerobically
or anerobically, and the bacteriostatic effect was investigated employing turbidimetry. In
addition, the effect on Streptococcus salivarius (JCM 5707 strain) was investigated to clar-
ify the influence on oral indigenous bacteria.

The following findings were obtained :

1. Herb water containing 1,8-cineol exhibited bacterio— and fungistatic effects on the
pathogens of opportunistic infection, periodontal disease, and severe caries.

2. Herb water containing 1,8—-cineol exhibited no bacteriostatic effect on an oral indigenous
bacterium, Streptococcus salivarius.

It was suggested that herb water containing 1,8—cineol may be applicable for the preven-
tion of opportunistic infection, periodontal disease, and caries without destroying the oral
indigenous bacterial flora in children and adults with severe psychosomatic disorders ac-
companied by eating and swallowing disorders due to an unstable systemic condition, in

whom assisted brushing is difficult.
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FC T 5B Kl S s, KEES VITAE
DOHFEERIZERw & LT, ZD1.8-cineol O il
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1. FEEHE

=AY - a7V ADERKELZHEAILY
i L1. 8—cineol #0.2 mg/ml &/ N— 77 % —
y — (PRl R At ) o 2R R L5

B il R AR % Wiy L 72,

Prak ki, BAURRGLR, WSEw, s
W, HENEERONER L LCUT OR THRE
i1 o 72, HMAEEGW & L T Candida albi-
cans (JCM 1842% ), Klebsiella pneumoniae

(JCM 1662%%), MR & L C ik JEl I 1
Prevotella intermedia ( ATCC 25611 ¥ ) ,
Prevotella nigrescens (ATCC 33563%k), Actino-
bacillus actinomycetemcomitans ( JCM 8577
¥), Porphyromonas gingivalis (ATCC 49417
) Rz, SRR & LTS R TR 1 Strep-
tococcus mutans (Ingbritt ¥%), Streptococcus
sobrinus (6715%%), IIWEMNH TE R & Streptococ-
cus salivarius (JCM 5707Fk) % H H w7z,

2. J:
1) Higg
(1) W2

1.8—cineol # &L /N — 7 7 + — ¥ —10ml IZ
Trypticase soy broth 0.3 g, glucose 0.5 g,
Yeast Extract 0.02 g 2Nz, EBAWBE LB %
W, B AR L 72, B3 HIC Candida albicans,
Klebsiella pneumoniae , Streptococcus mu-
tans , Streptococcus sobrinus , Streptococcus
salivarius % €N Z 1650 nm - 2.0 AU O T
WA ER L, 50ufl 296 wel 7L — M D367
ZME L 72, Biid37CIl TIFREE R &2 1T, [
U7V — & 24Re IS E R, FROREERICA
NASKER W L 7.

Xf M 31, 8—cineol Z L N —T T + — ¥ —
rRASET, BH
broth 0.3 g, glucose 0.5 g, Yeast Extract 0.02 g
ZMA72d D02 UEEWE L, FilFEARICH RS
WEZRASELEMEZI6wel 7L — M D12R
ZAME L7z, 208 & 37CIC TR # 2 AT

Vv, W7V — b 224 R RICHER, U
PRI A NABIRE R TR 12 E L 7.

(2) BRSH2E

1.8—cineol # &L/ — 7 7 + — ¥ —10ml IZ
brain heart infusion broth 0.37 g, Yeast Ex-
tract0.1gZ MM A, EWE 2 B I % v, 5
M % fE 3 L 72, B Hb IC Prevotella intermedia,

Prevotella nigrescens, Actinobacillus actinomy-

7K10 ml {2 Trypticase soy

cetemcomitans , Porphyromonas gingivalis %
ZNZN650nm - 2.0 AU O % FE T Wil % 7F 3§
L, 50ul #96wel 7L — b I D365 2557 L
72, RiI3TCIC TR T v Y N —IZBHR T X,
TR, KFEAAZEAL, BILTL—L %
4R IS E RS, TR OB EERRIC A48 #4212
e L7z,

*H1X1. 8—cineol * L N—T T+ —F — %

BAZET, ZRK10ml I
broth 0.37 g, Yeast Extract0.1g %z 72d ®
ZIEBEIE L, ERCRBRICHSSE BRI 2 BASE
72X M #9%6wel 7 L — b W12 45 7E L
72. 3STCICTHERTF ¥ v N—ICEBEAT A, "1t
RF%E, KFHAZEAL, FLTL— b 224K
BICHER, FRORTFERRIC A NABIRE 2 IZHE L
7.

Z brain heart infusion
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AT F R ALEL X, Negative Control @24 K5 i
% L ASIE I 2 D& BE O L & 3 I O B B T-HiE
TR 7z, 1.8-cineol & K DB ZRtT 5
72\ 2 LI E AT R AT, B E K
Tukey-test % JH\272. & BHEtY 7 Mid, Stat
Mate lI®% fi i L 7-.
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ﬁﬂaw«@%@@ké YET B 728 (224
2, ASHFRITZ D % ek L 72k 5, 24 %D
S 2 8 BE0. 034 +0. 0006, 48 [ 4 o> - 35 % B
0.033£0.0004Td 1 24 [ 1%, 48MEHI 4T D
XA 70 7L — MIBWTAERBEDEIZRD
bhahorz (K1).
2. HF &SR

Candida albicans \Z B\ T, 24K, 48K
] #% o % B8 120,86 £0.09 &£ 0. 80 0. 1312 L L
T, 1.8-cineol # 130.70%0.82%0.69=0.09T,
24, A8HFRIHRE D ICH R LAELX RO (P
<0.01) (X 2). Klebsiella pneumoniae |2 3 \»
T, 24K [ # O xf 1 £%0.31£0.008T, 1.8-
cineol # 130.28+0.32CT & » 72. T 7=, 48HF ]
#% O % 8 130.41+0.02C, 1.8-cineol #0.37 =

AE

0.16 |
0.14 NS

0.12 | ’—I

0.1 1
0.08
0.06 1
0.04

nn

0.02
2405 A8 5

1 ! Negative Control
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0.05T, Candida albicans & [i] 22415 [ 1%,
48R [ 1% T1. 8 cineol DEHFEEIZH E KT 25729
iz (P<0.01) (X3).
3. BRI R R

Prevotella nigrescens |2 B \» T l%, 24K [ %
O xf B 130.34£0.01°C, 1.8-cineol #f 130.26 =
0.02T@® o7z (P<0.01). 48[ £ D%k Hi0. 25
+0.009C, 1.8-cineol # 130.23+0.007T (P<
0.01), 24Kf[Hi#%, 48HF[H £ T1.8-cineol #F D Jj
PHBEVEEOFE LK TRO LN (K
4). —}, Prevotella intermedia TIl%, 24WF [
% O K B £30. 25 0. 004C, 1. 8-cineol # £%0. 25
£0.007CdH H (P>0.05), 48IKF [ £ o % M A
0.45+0.02T, 1.8-cineol #4%.35*0.05Td -

72 (P<0.01). &oT, 48FMBEDOAEHEDH
Tukey *P<0.05
bl .
1.2 7
1
0.8 |
0.6 |
0.4 |
0.2 |
0
% 1.8—cineol & *H 1.8—cineol &
2485 4885

2 : Candida albicans

Tukey *P<0.05

A
0.6 1

* *

] ]

0.5 7

0.3 1
0.2 A

0.1 1

3# 1.8—cineolEf % 1.8—cineolEt
2485 485 E

3 Klebsiella pneumoniae
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BT E2D72 (M5). Actinobacillus actin-
omycetemcomitans \ZBWTDH, 24K %O xR
130.11+0.002°C, 1.8-cineol # 1£0.12+0.005T
B o 72 (P>0.05). 48l [ & @ % M 130.11+
0.005T, 1.8-cineol # (£0.11£0.01T & h (P
<0.01), Prevotella intermedia [F]Ff (Z48F [ %
DHRBEDHE T 23D 72 (M 6) . Porphy-
romonas gingivalis 2B\ Tq, 24K DX
1£0. 06 0. 001°C, 1.8—cineol #f 1£0. 06 =0.005T
B o 72 (P>0.05). 48l [ & @ % B 130.15+
0.02C, 1.8-cineol #130.13+0.02TH H (P<
0.01), Prevotella intermedia, Actinobacillus
actinomycetemcomitans [i] £k (248 [H] £ 0 A 1%
FEOABEGIKTZROLMERE -7 (X7).
4. 9 BRI R

Streptococcus sobrinus (2B T, 24K D

Tukey *P<0.05
1 .
0.45
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i
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0.2
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0.1
0.05 -
0
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2485 4885 fH

4 ! Prevotella nigrescens

Tukey *P<0.05

06

B
j*

0.3 7

0.2 7

*#8 1.8—cineolE¥ %H B 1.8—cineolEf
2485 485

5 : Prevotella intermedia

Xt B 1£0.17£0.05C, 1.8-cineol B 130.15%
0.05C & - 7z (P<0.01). 48 [ # o & M %
0.18+0.07T, 1.8-cineol #f 120.16=0.07T &
D (P<0.01), 24KpfHIf%, 48KpM 2 TXIM & kb
B L C1. 8—cineol #EAYH B 2 W E DK T % 79
7= (A 8). Streptococcus mutans (2 B\ T i,
2415 [ £ O * B11£0. 27 £0. 1T, 1. 8-cineol #f (X
0.26%+0.04T (P>0.05), 48 i & @ xf M &
0.56 +0.13TC, 1.8-cineol # 130.63+0.05T
Holz (P>0.05). & o T, Streptococcus mu-
tans Tl31.8-cineol FEIZHWE DA H 2 7213780
Loz (IK9).
5. CFENEAER

Streptococcus salivarius 12 B\ TIX, 24KF [
% O K #8120, 44 £0.009C, 1.8-cineol #F (£0. 43
£0.06CTd o7z (P>0.05). 48[ #% o xt B

Tukey *P<0.05
o6 ||
0.14 |

0.12 |
0.1 7
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]

0.06
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2455 48EF

6 . Actinobacillus actinomycetemcomitans

Tukey *P<0.05

]

BE NS
0.2
0.18
0.16
0.14
0.12
0.1
0.08
0.06
0.04-
0.02

*H 1.8—cineolft *H8 1.8—cineolEt
2485 485

7 . Porphyromonas gingivalis
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Tukey *P<0.05
g1 ,
0.25+

T
0.2
0.15+
0.1 1
0.05 1
0

*#8 1.8—cineolEf *# 1.8—cineolEf
2485 48 ¥

8 ' Streptococcus sobrinus

Tukey NS P>0.05

NS NS

8] [ ] ]

B 1.8-cineolEt *H 1.8—cineol®
2485 4885 fH

9 ! Streptococcus mutans

0.44%0.01T, 1.8-cineol Bt 130.43+0.07T &
D (P>0.05), 24BF[f% 48K I B W TH
OB EERAED LD -7 (M10).
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L, EIEPIC W S 7ML, S wkidh 2
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8z DA R S, A SR I NS
2000 X D IZB MLV ERTWS, EH1
ml &7 D 10" LA EOM W S FEAET 517, B
£ WETREE 20 SO S RER - Tl
BN & MR R 5% < B & BT
Wims s (X11). /2, by 1R &I HE
TR BOZ A L, AeBhEE & i & i oM i %
WIS 2205 NMMEBEZHEEIrOAMEE 1

Tukey NS P>0.05

B
A NS NS
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0.4
0.37
0.21
0.17
0
*fE8 1.8—cineol® B 1.8—cineolf¥
24B5fH 485
[¥10 : Streptococcus salivarius
18/0.1ml Mann-Whitney U test
1.0E+10 7
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ENTWDY, IO SPORAI L IIEIER O HE
1SR EGSECH Y, T DORF & LTl
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T/, EAE - WETREEZM) B HEER -
HCITHEAT L 72 iR B o R IS N 2 H 5%
W RRERELHINEE - WETREELZMESD
EIEOHEER - FI2BWTIE, MERO pH 255
W2 E X DWATEAER, N T T 4V LRI
LWRIRED ) A7 0w =AY, S b1, HiE
OHBEER - A TR, HITAPAEDT7 == M
Y ORRMEDL L, ZORIWEH & L TR
HY, HEARESZOMERTICRBEENT
Wan. —J, BAE - WTREEZ DR VEREOS
g - FIZBWT, WRERMTOR T
WIEAIE D) B, BRERENS VY. ZORREE L
T, HEIEOHEER - HTE, BHORE, K8z
EIZX 0B SHEEE 2D, DEER UK
TERWEINTWD. fkARER2S, &
FEOHMEELZE->TWL I L XY, wRHREIC
BELZGAEICBOTOHLIRELHFA LT L
PR TEFFLLTLED S & 2% v, HIZLE
HiZE, PREEpiAIE, T SEE RS HERE, FHOE
Vo ZZHRVIAIET S EHEL, ABEX QNS %
52 LS ORNPMEIZHEL, SHkE
SiE ) B 7 BB 5. & 2 THKRO LI
W R DX IEA LI E %2 5.

AWFEIZ B W T HAREG W & L T Candida
albicans , Klebsiella pneumoniae TH & 7 Hll
RRHFED STz T S IR 25 O BEAE
W B BEDOIINEE WG ED SR o BET
Candida albicans DM HER S N7z & i L
TWwb. %72, Klebsiella i %1% W & Candida
DWRAMEGHE I & Y B O S RERAZIE L 72
WEYD DB, o TAWNFED H1. 8—cineol D]
WSR3 2 IR R T B O B R E R H I ERD
HoHMERE ST,

B & 99 JEL 1 W C 1d Prevotella nigrescens T O
24W¢ ], AIRER £ O IRE ] T O W EH 2 78D 72
DAtIZ, 48k CORBEIEMN THo72. Th
W&, ISP T MRS B T 451 0 1l
WHIREESBEN D TH L EEZ LN, K

W7 & 0, Prevotella intermedia, Actinobacillus

actinomycetemcomitans , Porphyromonas gin-
givalis ~DOR)H I, 1.8—cineol & £ il 51 <
B AHLEIRIB I NIz, FEREOHEER - #i12h
WL, O, BE S ORBEIIITDILTY
B, REITHEIL T HAELOHREER - HiI2BW»
TlE, AT TIIMERIC X 0 T 2] RetkAs
HHOT, ZEDITKT Yy PANEAT LR ED
SIDABEELEZ BNz, FREREZBOLA,
CIPEN OMERIZ A 7% <, MERIC X 2k D D awn
DT, AT X 1. 8-cineol 1T LT <,
WERE T OB, WHETELEEZLN
720 E7oEREEMENT 2 D JE R & U C ok A s R
PG LTWwbtomEdbHrY. LoT, i
BZAEH 3 2 12 X 0 s MR R 1S & % e
gD PR OWFEFETE L L BbN71.8—
cineol |%, ) fltJ5 Xl 4 & Streptococcus sobrinus
W AEH %GR8 728, Streptococcus mutans
W U CHIBER 2 B0 ko720 /N, AL
b 12 Streptococcus mutans £ V) b Streptococcus
sobrinus DMV HY ) R & b I12) fil
DFFEIHG LTV EH I EARBEINTNES, &
5 |2 Streptococcus sobrinus 1%, FIE 9 fill o [T
WA S OBHMFELFH VT L SNTWEDT, 1.8-
cineol | Streptococcus sobrinus (2 & % 9 fihd 1)
A7 EBEIEL T S L0 RErH L L EZ D
ni-.

1. 8—cineol (& [T JFE N 7L T T & 5% Streptococ-
cus salivarius Z AR M HZ T H WA S ¥ 22 o
7z OF DEAERISH L THIRERRDFED S 2w
L) Tl KES"Y ONFFERIAER I TIE AR R
HEEAEIED IR, OENNGEEHZE
CEETICHmI 2RI THL EEZEL LN
7-.

F/, RESYI2—A ) EHMHBBORTY
Macrocarpal 7% Streptococcus mutans, Strepto-
coccus sobrinus TH\WHIH AR Z O TV 5 —
74, Streptococcus salivarius {22\ T & iR\ il
WRIR T IMETWA, 51T, —4) il
® Macrocarpal 1&, #&AHIH Y X O B 9 I
W LEGREE TR R H 5 2 & 2 ek
LTw3” ©% 1, Macrocarpal H & il i %l
FAXOEPHMITR 0 L WHIRER 2R L TWw 5
b b, — Fl.8——cineol ¥ & L N — 7
%7 4 — ¥ —1Z Streptococcus sobrinus (21 HIH %)
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MR ERDO L7 Tz, REREMERICEL
TY, 48R BRICHREMEZRDOTNE & X
), Macrocarpal (2 . ~X1. 8—cineol % & &/ —
T d = =TS EEbNL. 21—
BRI DO KRR TH A ¥ R4 T T
I e L THW S NS Gambir TIEE 5213 ) fik
JEREANOHIH RN R % RO T W5, 2D Gambir
ORI FEO TR FE ST v = v & STV 5B,
Y= VOBV ERREMLES . —H18-
cineol Z Ztr/N—T7 + — % —iF, HFHELTD
HHERDDH Y, HRIZI Y FDE) LRI EH
BaH. XoT, MRMZILHZZEZ LD Thh
£, 1.8—cineol Z ZTHN—T T+ —F% —DIIH
A5, ZIFANRTWERICE 2 72, HARI&GHIC
FLTh, moPFE Ry ras=ya, i
ARV ENV =T ABIOC V70 VB )L~
XLV VORBMBERE LT 205, &4,
Tl % OEFHANZME %2 FFOME OHmE D 5.
7 B EREE TIEHEEAER T & LT qac #
EFPMoNTEY, FRTHFLaI =y L5
DIEICHFG LTI EENTwE. £oT, A
PRI 2 EVE I & 7R 3R Lo LI, AR RD
R2iBd b X9 RIAITIE, FFRICEIERICHT L
THEWHIE, REREZACTWLTREELSD
5.

KEYORE TIEONENEAIER Td % Strepto-
coccus salivarius (22T b BE L Tw 328,
MNRIZ R EFVE R 2 7 3/ 09 2 A o Rh R %
WA %A X EAERICH LA &2z,
WRET AR EFEREITT 2 DNT v A%
ERTDLULENDHDLEEZOLNS.

1. 8—cineol DA I 3 B EH BT 12DV T
EAHTH L5, FLL—h1) OHMHETTH S
Macrocarpal X R b D TIE% L, HIREHT
bV, ZOWTIE)MEREO VI I >
A7z —EiFHEHEEZzHET EMESI LT
5. 1.8 AF—NIZBVTHERM TR VWD
T, MEOBERITEZ HE L T AR E 2
bz, F72, SEH:721. 8—cineol & &/ —
T —F—D, R, HFITLA, BHEE,
BRI WAL A, KW %2 & oz EAeY
BB SRR X DR L CB 0, Buhici
R AT IREE A0, 1~0. 01 & # oD TIL L, et
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HWEENTWwS, T2, KoM ooic8uk
itz EOFM % 2 FICTFRICHITE 5. B
(2, HRIRUEG:, BRI, HRE D S RE SRR
BhHoHI LX), G, FHEGCHEER- - ZOI
e 7 OIS O REVEDRIE S /.

& EE}

SN & O L EGE O EER - FITHL
1.8—cineol # & &/ —T7 7 + — & —HSH FI AL &
e, MREERE, HMOTHIICHER D L0 EHS
PIZT 572012, invitoro TO H I FLIE G,
PR EDR PR, ERE O AUS R TR O i TR A & BT
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