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AR, JedEE . FRICERCK TILL il 58 AU E % (Complementary and - Alternative
Medicine: CAM)DFIFISERE A2 HIN LT 5 D BRIT 1990 AEACDLRE KRS E Tl
EREE e E OB, PRHERRRCA L ORRERR L W\ 72 FE T, CAM %351
T —APEZTND EWbivs,

CAM OONEDIT, FHY ZRAT HZ LX) RGO b3 BEWER ZFH L T,
DB DI T RIOIRIE 21778 5 B EEE (Aromatherapy) 2365, £ HARIZHFEIC
REFESNDEHF D 22 L EIEENH D, T U TRZAARTIE, HV 2L i
Mz, EHAHOR L, IRKOFT, $iR%, V7 v 7 ZACREShD EHE ST
NDEREZ BHIFRF L, Mx 2 B AERSEN O b TE T,

AARDEIAIZ2EFORIAIFED D& DIZHFR (BWRDRH 5, FREIEL, HEMHEAHK
Z FHECAR TR TR AL, K 2O PICRHE D 23 Fed 2 L 9 TRENZH D
Thb, ZOFREWT HIERASKTES, BIE, R, (LA, KEidE, 11
I, FEIMO 8 FEECH D, TDE T x AP, FZREERANH DL Z 2 2 Han
LTS, LarL, Ziuh 8FEDEFY | AIHLHEFEMER /S DWAIZ X DEIZ DWW T D
BENIFED 72 SIVTVD LTV, 2 2T, AR TIE~ 7 A % FVW 7 filifE 7 525
R CHEHBERR T OFER & 2 DIV D ORET 21T > 72,

PRI L TUE, v 7 ARAR G L 5 EFHER S STl Y, HMaEIcBL
Tl ~ 7 A BREIEIHVERN TR Th D calarene 72 EOILEMIZ L > TEI 5
ZEERBFELOIN—TRHE LY, BRI BEREME GBM) SOFkRE LTS
A &#, =% A2 ROS (Reactive oxygen species) Scavenger BE/EM® 2pt b U /%) V' —=
TEMED SRV SN TODIEN, A V% MR ARRS LIZ5E OEEhRUE D
HEh sy,

Fio. EBEDERSTH B patchouli alcohol & FikSy &3 HHEMIT 72 | EELUST
THEBIEDHTH Y . AR OREMILZ OMIZ b EFED 2 =— 2 2T N~ALEWE S
AT DY, EEIGIPEFED Y YRS, EmE CIEBHERD, &R0 RHE
e UTHRA LD « 7 LV —Mi R, - IR STV T2,

AN TEF L, 1) WARG-Z W, ERB X OB BRI OFF S SEFfE T
(2B DR 2) BRI L OVEBEREIICE EN L EEEE AT 2B OBR, 3)
R PB LOHEBEHRIEE I L O OFEFIEOROETE RN DWW T OGS, 21772
W, LUF ORI R A 15T,

(1) FEREIZBO TR A b U AR S35 A A SERM oW AR 512 &
DINRAZONT, ITEREEE PR 234 7o, T A M LV ARERICZ < Vb ivs
v IRWEY) T X2 — (Lavandula angustifolia) &% VT~ 7 A B 38 EENE O,
DEFERE L UTRMIR 2 Lo, RIZ, Bk E LTI S d > Y Bl
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Yy #EF(Pogostemon cablin BENTH)HHOW A 5\ K D 8EFHER 2~ 7 ADH ¥
IEE)E 2 R ICRET L. M o8 FEER X OZ OiEHELE% & LT patchouli
alcohol & diacetone alcohol Z W\ /2 L7z, A TH{LAEW, caffeine #5FEHLEE N
YEHF & O pentobarbital FFBHEHRIEREEHAZAGT 5 Z &2 LN LT,

(2) FEFEMM & @35 patchouli alcohol 2 Fhksr & L CTE A, HETREZKE UCHER
TBRICHWD OV Y REWEY) wbiE{E(Microtoena patchoulil) DFTT- 78RR T 1EZ R D << |
Z OFFMOW NI X 28 ER 42~ U A0 B3 EE) & 2 FREICRET L7z, Patchouli
alcohol % RSy &3 DRI 70 < | BEELSNCITHEBIEDAN ZnaEie, 178)
FEPTEBRORER, HEIERIC SRS Z RUE L, T-octen-3-0l 338 terpinolene
M EE E LTI A Uiz, E72M{bah3, caffeine 8B RTHIVER
J ¥ pentobarbital FEFEHEIRIERAER 27~ L= Z & D, AR Z I LT-VER 38 EL
DOFRIBEMEN MR SN, BLEX Y | fEEIIFEREICHNW DA — X LTo
AIREMED R ST,

(3) HFrlZHEE 72N A1k L7 diacetone alcohol & terpinolene (2o, JEMEFSEIIC EEE/R
g2 BN T 5 7o OREEEHAERIFER 21T o 7o, £ DRER. diacetone alcohol ™
TEPYERBUIL 2 MLTAFAET D 47 b 233 terpinolene OIEPEFSBU I I — EFE A 23,
FNFENWEBE B 2 > T D AIREMEN /R & 7=, 7= diacetone alcohol L V) fk3%E
s bin | AEENESIROILAIT diacetone alcohol @ 100 43D 1 D H-EClR%%
DIENEET D Z ENRWTE SN, S OITEERREREMAD =Dz, B BRI
Eo 7 A% VIR ERZ A U OEEE L L T D RIREMEZ B D LT,

2B OBFFERFIC DUV TEL FIC =80T Tk 3%,



B—E
VB EREEIFRHOWAREIZ X 2 EEHEMEORST

LIF, BAaF D7 i LS & 3T %

Effects of inhaled essential oil components of Pogostemon cablin leaves and their

structure-activity relationships

T FeA R (Complementary and Alternative Medicine:CAM)I, VT4E, SEdE[E, HRCRK
K COFMBEENEML TN D, TOOEDIL, FYERATHZ LICLD ., KRy
D HOFIEYWEHZFIM LT, DE OFIF TR A1T72 5 5 8&RE  (Aromatherapy)
Y oYR

HERETHOON D EFAFIHOL IZxeF AP, BREERZH S Z LAvab
NWTODH, FY . BIBHERMER OB AL X D1ERIZ DWW CORFHIF e ST
2 ENEOWEES | TEMEAOMER OFE 72 IR W ORI b 2V, 22T, A
W TIE~ 7 R % W ({5 70 S8R TSR OBEFRER & 2 OIEMER T O
2T o7,

AR DG FFECEM SN D IFEMAERIRD 5 B, HERIEMERCETEZT T
HHFEFEEE LThZH NS> VEEY) #7%  (Pogostemon cablin) 12OV T, WA
FAZ X DTEMER G OFFZGET 21T ~ 7 A0 BIEEE 6 DIV Tk
AL, BENF V=X ROWANC L LEFERZ, ~ U A0 A FEE A TREEIC L
TR L& A, BREFHEOR FTOBIR I NI, EHEERIRIC TS A2 0mE L7z L
Z %, patchouli alcohol 3 J T diacetone alcohol % & T e/ ZSEHER N HLT-, 2 b
2 MOLEME TN ENEM T~ U ATRAKE- L2 L 25, W{bEY T~ U X H3EE
EOHFBERE TR b, FREEE~ Y A2V, WA G L0 S EN



DI HNTACEPREDOVEFRFEBUTIZENED & DA RIS EE /2R T 5 = & %fife
LT,

S BT AMFFET RN LIzim B FE S S5 2#5-> diacetone alcohol OiEM:IZ
FG DI OV TR L7, IE8IREIE 2A 9% diacetone alcohol (R 21L&
O BRTEBEPIHTEE T, AET O b B LOFEHORFEHNEE THDH Z L%
N2 LT, ARFRTIE, ARG LY B ES EINHEE 2 B (e, TE
PR DED R BN e o7 2 L1E, A% B FSETEMHENEEEZ G 51k
EWMEGERT D EBERTFHINY L7200 5 5 LIRSS,

AR RE R G DR EAT XD | AFEEB IR &V 5 FARFEnfIEE
ERROND T LR, RWERREFICH LT Y o — MRERE LA T 5, EANEDHE
IR k3 2 MEIRAEIAICL LD ADHD  (EEXRKZEIEE) 7o & ~oxhilis s L
TSHT 5 Z &I a5,

ARERRT, SRR E 2 IR Uitk K 2 SRS & B B AN A
FoAEW e ts, T b ORI CHE MG 2 [ T2 Uiz, AR, HEREE <> ADHD
DEEMED E\ VNRAV L E A BT D T2 O DR R a5 2 5 £ F 2 Hild,



B_E
¥ Y BB FE(Microtoena patchoulii) FETH DA 512 L 5
SEEFFEMER X ORI LB OBRER

1 EIZBWT, WMAEG A AWTRGTEATO, BERIEICEZH S, SR ER T
b FEEE LTINS S o v YRR R OFRF SBEHEIEICET 5.~V A B
FEIEENHIR 2 T2 LT,

EENTRS & LCTEHT 5 patchouli alcohol Z&T et 72 < | &V RHEM IR
(Microtoena patchoulii) DIAMZITE#E ST 2, RIGIZREEED SV B <.
EFE CIIBHERD, (EAICRESEE U CRIRAZ KRS « 7 LL X —PEn e, - IR
72 EDIEFITHN D FEHNE Td D,

EEVL, FHSRFEREEMESEARRIC T, MLRICE D7 v — 2 K0 s
THOEDDIREIRE AR L. ORFTHRERE) B /KZR KGR S ORI 5y 2 il
H L. GC-MSIZ LBy DR ZIT-T-O B L7z, E{E(Microtoena patchoulii)
BT IeRIITEZ R D~ < ARGRRGRR 5 DN K 2 8FHER 2~ w7 20 B S8
AR LT,
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LHi ERTERIO B 3EB BInHiE
TERACHREIEA R E Sy D~ U A B R EBBA~DRE

0.0004 ~ 40 mg/cage D EFAEHREFZRE B 32 HWTT v A 21757, ZORER,
0.004 ~ 4 mg/cage ¥ 5/E T, #5420 S BINHINBIZR S iz, HFFIZ 4 mg/cage 54
T, $54% 20 43LIE O B s EEN RN, control #5ED 540 1 LUFICIE T L, 35 2584
FEOEENEINET 0 & 72 H5RVPIHINBIE Sz, — 5. 40 mglcage P 5RECHERE
PRIIBIZE S - T-(Fig. 11-a), F£7260 73> AUC 1%, 0.04 ~ 4 mg/cage 1< 5-#F TH]
BIRIFINTHER L, 0.4 36 LTV 4 mg/cage B 5-HE THEZDFRO b7z (Fig. 11-b, p<0.01)



Fig. 11
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Fig. 11. Locomotor activity transition (a) and total spontaneous motor activity (b) of mice treated with
M.patchoulii oil (0.004, 0.04, 0.4, 4, or 40 mg/cage).Data are shown as the mean values = SEM of six mice.
Statistical differences vs. the control group were calculated using ANOVA, followed by Dunnett’s test. * P< 0.05,
**P<0.01.



2 8 : TERRALKETHD B FEEB BINHITE MRSy DBRFR

AR i D53

ARy 2 L, frl, 2 BRO3 2157, #1450 SPME-GC-MS
TR, El DM & LT, fi 112IE3EIT terpinolene 73, . 2 (213 patchouli
alcohol & methyl salycilate 73, fr. 3 {213 1-octen-3-0l 23 £ALTUVND Z EBH BN E 25T

(Fig. 12 and 13),

10



25|
=

as
—
)

a.
! 2
a a
«
2
2 1 |
o [ 3
s
@ l a4
@
3 e s (e SR ¥ JiE Ju
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Rt (min)
1
3 b |
«
(o]
[= =
(72
2 I
o |
s -:
3 ; U ‘
b I € TUT | —— ol -
o 2 a 6 8 10 12 14 16 18 20 22 24 26 28 30
Rt (min)
C.
3
@
@ C
o
[« =
7]
D
o 4
S |
< (]
F i [
= ‘ L
o0 T s S S = 1) e
o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Rt (min)
2
3 d [
|
(o3
<
b3 It
<D |
o ‘;
3 |
=]
<>
-.9 \—J
a _ =)L S (S ,, b -
o 2 4 6 8 10 2 14 16 18 20 22 24 26 28 30

Rt (min)

Fig. 12. Total ion chromatograms of SPME-GC-MS analysis of the whole oil of M.patchoulii and its fractions 1,
2, and 3 of M.patchouli oil (a, b, ¢, and d, respectively). Numbered peaks are as follows: 1. terpinolene; 2.
1-octen-3-ol; 3. methyl salycilate; 4. patchouli alcohol. Chromatograms show the detection of m/z = 93. R,

retention time.
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Fig. 13

Terpinolene Methyl salycilate Patchouli alcohol 1-octen-3-ol

Fig. 13. Chemical structures of compounds from M.patchoulii oil.

12



TR AR i 50T D B R BRI HRE N

Fr. 1 \GRETIR, $e54% 30 3 LSO BREEIRITTIT 0 1272 o 72, Fr2 &EHETITHE
FEIEREINHI N SN ed o7, Fr. 3 BEGRECIE, BRSEEIEIHIMBIZ Sz (Fig.
14-a), F7-. 60 D AUC 1L, fr | BX O 3REHET, AR L, Fhth=
v R VHEOK] 49, 46%DFIER)E Th o7 (Fig. 14-b, p<0.05),
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Fr.3 (mi

14

Fig. 14. Total spontaneous motor activity of mice treated with fraction 1, 2, or 3 of M.patchouli oil (a, b, and c,
respectively). Data are shown as the mean values + SEM of six mice. Statistical differences vs. the control group

were calculated using ANOVA, followed by Dunnett’s test. * P< 0.05, ** P< 0.01.



Terpinolene ? B3 EHEIEME

Fr. 1 OEHFEMER T T 5 terpinolene DHIREL 51T -7, 0.04 mg/cage. 0.4 mg/cage
6 LUV 4 mg/cage B HRET, $54% 10 /LA, BASEENEINHOBIZE SN (Fig 15-a),
60 381> AUC 1%, 0.04, 0.4 mg/cage 33 50V 4 mg/cage H5RET, AEICHA LTED .,
TN hr—/LBEOR) 45, 43 1 LD 2% DFEEE Th 7= (Fig. 15-b, p<0.05,
p<0.01),

Fig. 15
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é’zaoo i
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Control Lavender Oil  Fr.1 0.004
01mg 04mg

1000 |

500 -

Fig. 15. Total spontaneous motor activity of mice treated with terpinolene (0.004, 0.04, 0.4, or 4 mg/cage). Data
are shown as the mean values + SEM of six mice. Statistical differences vs. the control group were calculated
using ANOVA, followed by Dunnett’s test. * P< 0.05, ** P< 0.01.
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1-octen—-3-ol M B EFEIEME

fr. 3 DEHFREMEL S T 2 1-octen-3-0l HMEL 5217572, 0.04 35 ZLTY 0.4 mg/cage £ 5-
HECHG1% 10 43 AR B RSEED & D BIE2 S 72 (Fig. 16-a), 60 731D AUC 1% 0.04
B X104 mg/cage B HRETHEITHD LTEY . 0.04 mg/cage HHRE Tz hr—L
FEDOK) 50% T, EEACHMEEA R ES) 0.4 mg/cage & 5 L IFFXRREOIEA CH-7-

(Fig. 16-b, p<0.05)

Fig. 16

4500

4000

3500

3000

ol o
1500 % *%

1000 %

500 % | | |

0.1 mg 0.4 mg 1-octen-3-ol (mg)

Fig. 16. Total spontaneous motor activity (b) of mice treated with 1-octen-3-ol (0.004, 0.04, 0.4, or 4 mg/cage).
Data are shown as the mean values + SEM of six mice. Statistical differences vs. the control group were calculated
using ANOVA, followed by Dunnett’s test. * P< 0.05, ** P< 0.01.
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3Hi : BVIREITRIT HLEMH O EER

Fr. 2 O B REESEEMHARIZONT

Patchouli alcohol HU# 5 34 5 A B AN EH 283 % 23, patchouli alcohol 35 LN
methyl salycilate DIEREMTH D k2 IZITFERIEAB R ORI T, ZOBHAZELE
T 5720HIZ, 0.4 mg/cage methyl salycilate 2 BT~ &7 2T G- L7223, AERTEMEITE]
BXN7eh -T2 (Fig. 14-b), Fr2 (25 £41%5 patchouli alcohol & methyl salycilate &4
IR A GC/MS 38T TIC wifgtba & L ICH T2 &, #919:11 Thole, £ZT, Z
DR THELEMZIRE L, D 04 mg/cage 2~ 7 AT L7z, 04 mg/cage Be5-HED
60 73D AUC I, fr.2 LFRFRETH Y | A ERTEMITERD b/ -7 (Fig. 17),

Fig. 17
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25001
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1500

1000
5001

1

Control Lavender  patchouli Methyl fr2 Mixture
Qil alcohol salycilate (0.4 mg) (0.4 mg)
(76 mg) (0.4mg)

Fig. 17. Total spontaneous motor activity of mice treated with patchouli alcohol (75 pg/cage), methyl salycilate
(0.4 mg/cage), fr.2 (0.4 mg/cage), or a mixture (0.4 mg/cage; patchouli alcohol:methyl salycilate=19:1). Data are
shown as the mean values + SEM of six mice. Statistical differences vs. the control group were calculated using
ANOVA, followed by Dunnett’s test. * P< 0.05, ** P<0.01.
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EE

KET, EIGET HERSGEAT DR Y Y RHEY ChLRBHICER L, 20
IKARKGREE T OWT SR 2T o7, FRAEIL, FREHTH 2 FIERFFH T, Fi
TEDRRAZ REERE L THWD N, TOFIEEL, FRROIF/EZA L T\,
FI2FER L [A) UFR57 0 patchouli alcohol ZFde, ME—DREW Td 573, £ DHEPRTEMER
CTERICE L CoMEITL . FHH O DT N—T RO ORI OV CTOOHT
EWELCWDEOHRTHD ¥, ERERLFLERGEELI Lnb, WRICHEINE
BHRBROE FRE e SICHTIRIAT2 2 38 2 6d, AMEITEEL R, £
TR CHIHIBER DA G Th D WO FIR b & D,

B ARSI 0, WA GIC L 0 EEFE~F Y =X X [AkkO~ 7 A B
SEIEEEIHNEE AR LTz, £72, 04 BL V4 mglcage &\ 9 LRI A ST T,
HE 72 BRGEBEINHTEE B2 S, 4 mglcage H G-I T, e b RV INHIRhR
Z L LT, WEAEHEE KRR ) bEF TV o AEEOE 2R L2 2
ED | TEIBIEOITEIFREMELE U COFT- R RFERHIR S5,

BT, ~ 7 A BIRGEENEINHIER 2 B2 LT i B LK AR KRR ]y O /7 i 57>
5 terpinolene 33 . OV L-octen-3-ol Z7EHLEW & L TR LT, & HIZE{EEWS caffeine
(2 & 0Bk ST BT 5 B FSEE) EIIHNEMEFS K O pentobarbital 55 FSHEIRAFAIIE
RIFMZRHL LIz, Z0Z Lid, mR KRGSy HRR ) D3 PR R ~D/EH
A LTS AMEE 2 /i LT D,

TERACEREERE BT E N5 terpinolene 13, T4 LEOEEZEL., HEHEICE
EEN, FIBLERZEHS>Z LML T 5 ) XA & (R)-(+)-limonene 1, U
THNb Y7 unF vV BREROHRIEE /) 740 Th Y | HEEDFELIED &,
limonene % =hk4y & 3% lemon oil DWW AR GIE, NEIEET /L~ U A THAZAEM 2R
THIRE SN TS P, BT, 1 SOV T2 RN 2 D TIE2RL |

18
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BN OREEO—ZFR LT D 2 & NERAEBEAIIFEZ L 0 50N 72> T
¥ ZraEZLbES L, limonene & terpinolene ITHLE T HHERE TH D
1-methylcyclohexene #1723, SEEHEMEIZES G- L TV D AIEEMEDYE 2 B D,

1-octen-3-ol (%, =Y ¥ /A —/L L LTI, %/ TFHOEF Y 0% < O Y Bl
YREIMPIC R SN DB FALEM TH D, ~ v v a2/ — RO FEEEFD, BERED
FEEMEIER 2 2, BEBFHSIER 22 252 LM SN TE Y. Bovine
Odorant-binding Protein ()OBP)D Y H'> R TH5H Z & bl ShTn5 @, TofiEx
8 DDRFEIN DAL S D FH A FFOEFIRMEIE 2 A L Tk Y | linalool &ELLL T2,
linalool {22V Tik, AR GIZ L D~ o A0 B SSES EANHIER A S Tnd 2,
Linalool 1%, 3ALBIONTNLDRIEIZA T NIEEG L 6ALE 7T OREMIC _EEEE
B2 05 1-octen-3-ol DG & 72 573, Wik & b HIEBHNHIEE H 2D Z &)
5. MbAIcEET 284, 370 b L-octen-3-ol DREEZD LD, 8 D\VNIEDESY
HEIEDNEPEFEBU MBS T do 2 WTREMEDS IR ST,

Patchouli alcohol Bl 5 Cl3 B FEHEINHIEH 238152 S 417223, patchouli alcohol &
methyl salycilate D5 &2 ZTE ) Th 5, REEACHIEEART ISy fr.2 Tl E FSER NS
TERDHER SN2 o T, ZDEGF D~y RAR—RZ2ONTD SPME-GC-MS 5347 T
I%. methyl salycilate ¢ &°— 7 % patchouli alcohol D 1.57 f5DMHIFE T~ X417~ (data not
shown) , Patchouli alcohol 35 & U} methyl salycilate 0 20°CIZ351) B 7&SUEIL, ZHE410.001
mmHg K3 L O 1.4mmHg THH P P, LoT, Zhb 2FOLEWE 20CHEIET
PER S BT, 22K~ LT 2AEA M OEIETIZEKUED RV methyl salycilate 75
D REV, ZOZ LIE, fr2 12 methyl salycilate O] 19 D E D patchouli alcohol 235F
ELTWDICHED BT, ZOES & HRIER S ETo~ > R A~—2R{Z patchouli alcohol
% 1[A]% methyl salycilate 23F(E L7- 2 & OFH & S % %, Methyl salycilate 1%, A8/
TER% BAICBAEE L U CA AV AL, FAEIHIER, P EIHIER 72 &40
U= I ER S OSERTER 2 AT & Hiod-Z & Sbho T Y 2 7 LB Vil
& DIREOWNEEZAER D 5 Z EAKERFHIR S TN D P B8 RAIC L 5~

19



U A BFGEEBE DI OV TOEIEIT/R Y, AHRIE T methyl salycilate D% ARES- 13,
~ 7 A BRSIEENEIHIER 2 R 200 2 L AVR ST, B BTSRRI Sy f2 12H
FEE BIHIERA S N E SN2 o Bl & LT, KENO 2RI KRBIAHAET S
H FEEEHNHIVER 24572 72\ Ymethyl salycilate 73 patchouli alcohol OOFF-> H & EEHHIEH
(ZHBE B 2 7 2 L 3B Z B, Z U patchouli alcohol 33 X T methyl salycilate DIEAH)
BEOFERIZL VEST N5,

KBTI LY | R KGRE W3, WA GIZ LY | ~ U A B FEH =
WHWERZ "3 Z EH LN E 7o oTa, FTa, EEKZARSZEEE LV terpinolene 35
LWV 1-octen-3-ol ZIEMHALEH E L TRIHLTZ, 612, AUWVIRNEIZBW AR O
HAERNGET D Z L& 6N Lz,

20



-
oY PHEM R RIS B K ST D SERHE M FE B R DR
B L OB EEMEAEBNT DUV T ORTSE

1 BB LU 2E T, WAKRGZHWIET 21T, HEREEE THLEF B LT
IEHANC R L L THWON D EBAE DK KR53~ 7 A B FSEEh S 2h R
ZRWELT., £ LT ZROHFEMWAREN G RV LTALE»OH T, FRTBER
1M %7~ L7z diacetone alcohol & terpinolene (2O T, SEEHEMHREREE OAFFAFS X O%E
R DWW T O 21T o 72,

FI. BINIRAEAZ KV WRD & - TAVEM ORI 23 2 BB T, il
G K VR B2 5E ST~ U R AR L. SEEIRO A S iAWtz -
a7 o7,

e T, TEMERBUCEE BSOS M L, 1Al L 15 & ORIRIZ OV T
FRIT, BALTH A E U TEE AR R 21T > 7,

S FREE R LT B T A ASRATIA L 7T2AZE &, BV E V10
RFEL & BRERE A GRS D Z AL NNCENTEY @ 7% V-5 CIXE
BURIEEWNAHET D7 b U HDRERE IR D = 2 — 1 & DML B2 5 241
STVWHHEY B SN TS, Diacetone alcohol IXESHIMEEZFFDH, £72 271
TR ERALTND ZENbIRE = 2 —a U aEE T2 Z LTRSS, ZOMEH
FEBUI TR DR G- RS D,

RS AR SRR L S H7- HEK293 fifads 1T 5 R AEB PRGN 31T D iaEE
FHREZEERI IV TC, BB LA A ES D B RERD AT S AR DTG EZE 221
ZHSO TWLFEPHE SN TEY | FHIKBEEST VT b REDNEMACOHRIZ EEER
BEIZA S TN D 2 LOVRIE SIS P, Diacetone aleohol X FAIGE 2R D, E72
ANLTKIEIZA LT D Z L DIRRES B R ZTE LT 2 ZR LT Z i

21



Z B,

— . A X HORETTIE, BREEDNE UESI EA I CHENEL 70 5 LI
ORI L, BRERIC X VAR R D28, REH 3 b LT 4 LAWK
LIV Z A5 Z L AVRENT S ), Diacetone alcohol 13 5 DDIRFEN B D
FHAEF L TNDD, S SITRFEDED T 5 Z LIS K OB A~OREANES Z &3 T
BInd,

TEEAEHTEEZA R 5y K 0 R L7~ U 2 B3 EEEIIHTENE AL AT 5 terpinolene 13,
T A DEOHE LD AREICS < S Eh, FIRLERZ RO Z Lo TG 2,
AEAEW) & (H)-(4R)-Limonene 1L, T T 7 Bt VERERFOHBRIET ) 710
T WEEOHLIED B, (H)-(4R)-Limonene % Fh%4y & 75 lemon oil DAL 513,
REFEET )V~ 7 ATHAZER 2/~ THENRE ST s Y B, 12080
Gy TR RHRACERR T D DT . BV T OREEO AR L T\ 5 Z L NER
AFREEIZEIZ L WS DN > TnE P Z L 2E 2 A% & limonene & terpinolene
(Z3HH T HHEE CTod D 1-methyleyclohexene #1573, SHEHEMEICRI G- L TN 5 ATREMEDN S
2 BND, ZOFHREMEZ RIS 5728, terpinolene DXEZIADIEIEIZ ST LT,
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KRR

15 : B EREE~ 7 X TOERERSDOVER
R _EREE~ D RIZE1T 5 terpinolene DIESE:

KRIED~ T AT, BHEOAAET DM ERTR A EISRD 3 508, Wifgdhisn
WUE % 36 Z 72 o 1o~ 7 A TIIEA OB ERI A B2 3580 b oz, =
DZ LWL Y| FREEHEEEIC X VL EROMEEZZ T, RESEE L QD Z LR
5 (Fig. 18-a), I HIZ, M ERREEICZL Y, $EEHEMEEZHT 5 terpinolene DYERIITH
L7z (Fig. 18-b), 72F benzelacetone | FEEHIZ & DILEW T, AIFHRD positive control
ELTHWTINS 3,
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Fig. 18
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Fig. 18. (a) Evaluation of olfaction in zinc sulfate treated mice. On left-side in glass cage, acetic acid (filled
squares) or distilled water (open squares) were placed. Time spent in each side was counted. Data are shown as the
mean + SEM of six mice. Statistical differences vs. the control group were calculated by the Student’s t-test. *P
<0.05 vs. the control group. (b) Total spontaneous motor activity of benzyl acetone (0.4 mg/cage) and terpinolene
(0.4 mglcage) in zinc sulfate treated mice. Data are shown as the mean values + SEM of five mice. Statistical
differences vs. the control group were calculated using ANOVA, followed by Dunnett’s test. N.S.(not significant)
P>0.05.
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R ERREE~ 7 2IZB1T 5 diacetone alcohol DiEME

S HIZ, diacetone alcohol DI FRZ[EE~ &7 AT HIEMIZ OV TG L7 & 2 A,
HEALE~ 7 ARV TRREE CRBL L QB IEENER L2 (Fig. 19), ZHUul Xk
D WA L ER e~ U A BFEREIIHNEMED M@IEL S 7172 diacetone alcohol 1, MR I
R UTHERZ B L TN B RTREMEDS R S 472,

Fig. 19
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Fig. 19. Total spontaneous motor activity of 6 mice with dysfunction of olfactory epithelium treated with benzyl
acetone or diacetone alcohol. Mice were treated with zinc sulfate to impair their olfactory epithelium. Data are

shown as the mean values + SEM of five mice. Statistical differences vs. the control group were calculated using
ANOVA, followed by Dunnett’s test. N.S. not significant.
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2 8« BEHKFLEMIT OV T OREEEHAERIFSE
Diacetone alcohol DAEETEMEFHEIZHOUNT

BE# Y X0 | diacetone alcohol O 2 (IZAFEET 54 b 2B B RTHEN BFIHITE M
BAEHZTWDH 2L, EHERIEEMITAHET DK T VT b REDSR RS SN
LOHRICEHERER 2> TN D 2 & BROREED DT 2 Z LIZ L VIRTE~D
R Z L3, PRI,

LED3EIZo2NT, 207 h AN KFICEBRLEEEEZHFT D
1,1-dimethyl-1-butanol, /KIEHD KR ITEHL S N7 AE1EA AT 5 isobutyl methyl ketone 33
FO 22D 41D A FNVHDIKBITER S NI AEEEZHT 5 4-hydroxy-2-butanone 122
W TR EIT - 72 (Fig. 20a-b),
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Fig. 20

@) H O OH
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H
Isobutyl methyl ketone 4-Hydroxy-2-butanone
o\ /e
@ OH

ALK

Diacetone alcohol

OH

/\)<

1,1-Dimethyl-1-butanol

Fig. 20. Chemical structure of analogues of diacetone alcohol.
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Diacetone alcohol DIEETEVEFERIIZOVWT (U MU EOEE)

Diacetone alcohol DIEPEIZ, 2 D47 b U BN ET 2 )G 0EfatT 572912,
diacetone alcohol (D7 k> A /KEIC & L 7-#i 24795 1,1-Dimethyl-1-butanol {22\
THat&4T -7 (Fig. 20), 1,1-Dimethyl-1-butanol % BEfi 5 L= & 245, 001, 0.1 BX
W pg THHEOWTHIUZBW TS A B BRES &GI8 S e~ 70 (Fig 21),
ZOFERE Y | diacetone alcohol DIEMEIZIE, 24D F MV ENEHETHDH Z L AVRIE S
iz,

Fig. 21
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*%k
1500 *_l'_* T
1000
500
Control Lavender Diacetone 0.01 0.1 1
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Fig. 21. Total spontaneous motor activity of mice treated with 1,1-dimethyl-1-butanol (0.01, 0.1 or 1 pg/cage).
Data are shown as the mean values + SEM of six mice. Statistical differences vs. the control group were calculated
using ANOVA, followed by Dunnett’s test. ** P< 0.01
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Diacetone alcohol DFEETEMEFERIIZOUVNT  OKEREDREE)

Diacetone alcohol DVEVEIZ, 4 NZDIKIEILDNBE G- 2 2 T+ 2 72912,
diacetone alcohol 7> 5 ZKFERFIEA KR T B X AL 7- A1 %76 35 Isobutyl methyl ketone (2D
W TR Z1T -7 (Fig. 20), Isobutyl methyl ketone Z Hijiif5-L7=& Z 4. diacetone
alcohol 23 E/aiEMEZ R LT2 0.1 g B HREZRBWOERMEIIEIZE ST, LV ERETH
%1 BLON0 pg T EHHCIBOTOAE B BSER EIH S BIEE SN (Fig 22,*p<
0.05), ZOFEFR IV | AKEEIEANHIT D Z & T diacetone alcohol & Lbie L CHEMEAMIE T L
7= LB 2 B, AN OKEERET diacetone alcohol DMEH & THELT HIEMED & 1> T
VWD ATREMED S RIR 472,

Fig. 22
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Fig. 22. Total spontaneous motor activity of mice treated with isobutyl methyl ketone (0.1, 1, 10 or 100
Mg/cage). Data are shown as the mean values + SEM of six mice. Statistical differences vs. the control group were
calculated using ANOVA, followed by Dunnett’s test. * P< 0.01
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Diacetone alcohol DREETEMEFERIIZOUVWT  (BREBE D)

FRFILODIEND, ~ 7 A BFSEBEAIHIERIC E D X 5 ITHET 500 EBET 51
%, diacetone alcohol 75 2 DD 47D A FNVEENKFIZER S NI EEE AT D
4-hydroxy-2-butanone (Z VN THEZ21T->7= (Fig. 20), 4-Hydroxy-2-butanone % Hji5-
L7=& Z A, diacetone alcohol 23 B 727 MEA 7R L7z 0.1 pg BeGREIZ W TIEMEIFBIZE &
9. VIR TH S 0.001 33ELT00.01 pg HGHHIBWTOREE 7L HISES EHH|

DB ST (Fig 23, *p<0.05), ZORERL D | REHDED L, EEEMEIZ/RD 2 &
TIEMEDS, 100 730D 1 DFETHIERAAT HIEEBEIC BHI2D 2 LR S,

Fig. 23
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Fig. 23. Total spontaneous motor activity of mice treated with 4-hydroxy-2-butanone (0.0001, 0.001, 0.01 or
0.1 pg/cage). Data are shown as the mean values + SEM of six mice. Statistical differences vs. the control group
were calculated using ANOVA, followed by Dunnett’s test. * P< 0.01
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Diacetone alcohol DIEETEMEFHEZOUWT (KEFAFEEDORED

Diacetone alcohol . 1,1-dimethyl-1-butanol . isobutyl methyl ketone ¥ X O
4-hydroxy-2-butanone (4 mg/cage) & AREIZYL A Z FH, 1K SHTZ0 O T A —I I
B DZEFEEITHOW TR L=/ S, isobutyl methyl ketone 73 & 2858 &34 < 2.22 mg,

4-hydroxy-2-butanone 73t 72 < 124 mg & W I FER & 72 o7 (Fig 24),

Fig. 24

4-Hydroxy-2-butanone

Isobutyl methyl ketone —

1,1-Dimethyl-1-butanol }—

Diacetone alcohol —

0 1 2 3 4
Vaporized weight (mg)

Fig. 24. Evaporated weight of diacetone alcohol, 1,1-dimethyl-1-butanol, isobutyl methyl ketone and
4-hydroxy-2-butanone (4 mg/cage) administration in glass cage. Data are shown as the mean values + SEM of 3
trials.
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Diacetone alcohol DIEETEMEMEERZOWT  (IBE & 1EME & DOBHR)

Diacetone alcohol . 1,1-dimethyl-1-butanol . isobutyl methyl ketone ¥ X O
4-hydroxy-2-butanone DEIZFUZDWTIEEEZ n-octanol/ /KD BUAREL (LogP) %45

LT L7 E 257 220022, 150, 1.54 3B L 8—047 TH-7=(Table. 1),

Table. 1.

Logarithm of n-octanol/water partition coefficient (LogP) of diacetone alcohol, 1,1-dimethyl-1-butanol, isobutyl
methyl ketone and 4-hydroxy-2-butanone calculated by Marvin Sketch.®.

LogP
Diacetone alcohol 0.22
1,1-Dimethyl-1-butanol 1.50
Isobutyl methyl ketone 1.54
4-Hydroxy-2-butanone -0.47
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3 i : FRIEHRALE MOV T OIS MEAERIRTZE

Terpinolene DEETEMEAHRRIZ OV T

BEHR 39 10 | terpinolene. limonene, (+)-(R)- 35 & UNH)-(S)-carvone |2 5@~ 2 HEET
& % 1-methylcyclohexene #iE75, STEHEMIZBE G- L HARARREISIERIC IR < 22 L T
% 2 EMTRREND, £ Z T terpinolene DIALULEM DTEMEIZ- DU THEET L 72 (Fig. 25),
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Fig. 25
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Fig. 25. Chemical structure of analogues of terpinolene.
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Terpinolene DREETEMFHBICOWT (I ERE S DOAEBEDOEE)

7, terpinolene & 1%, HIEH " FERE A DOALEDIHDTFLR DFZIAR T H(H)-(4R)-FB LW
(-)-(4S)-limonene DIEMEIZOUWTHFT L 7= (Fig. 25), (H)-(4R)-35 L OY-)-(4S)-limonene D7~
G LT2E 2 A, 004 38 X104 mg/lcage TEHEET, 60 3fild AUC 1E, =2 ha—/L
FEL HH U CHEICHAD LTEH Y . KR, (+)-(4R)-limonene 1% 0.4 mg/cage HHHET,
terpinolene 33 & UN-)-(4S)-limonene & ¥ & 38\ &M 244 HHA125586 H vz (Fig. 25, * p
<0.05), 0.04 33X TN0.4 mg/cage #% 5HEIL, terpinolene ¢ 5-HFHZA B /RIE N GED Hiviz
RETHoTz, ZORRIZEY , B FERESOMEITEE~ORBIID 2N LB XS
1. terpinolene, (+)-(4R)-F L UN-)-(4S)-limonene 735A 9~ A D584 HREEANEME Z F 2
LTV A ATREMEDVRIR S 72,
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Fig. 25
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Fig. 25. Total spontaneous motor activity of mice treated with (+)-(4R)- and (-)-(4S)-limonene (a and b, 0.04, 0.4

or 4 mg/cage). Data are shown as the mean values + SEM of six mice. Statistical differences vs. the control group
were calculated using ANOVA, followed by Dunnett’s test. * P<0.05.
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Terpinolene DEETEMHAEBIZOWT (V7 v I VRO ZEESDEE)

Terpinolene, (+)-(4R)-13 X ON-)-(4S)-limonene (3@ 9527 u~Ft U BRD " EHiES
PIEPEICE B L TV D AR B 2 5D, T ORREMIZ OWTRETT 2729,
terpinolene DFFO T 7 B A~F v VRICHFET 5 _HESG VR WERETH 5,
p-mentha-4(8)-ene &Gk L Z DIEMEIZ DWW TR L7z (Fig. 25), p-Mentha-4(8)-ene (0.04,
0.4 3B LW 4mg/cage) DAZEHE-LT-L A, 0.04 3 L1004 mg/cage FHHET, 60 771
D AUC 1%, = hr—/LiE L il U CREICHEAD L TRV | FFRIZ 0.4 mg/cage 1 5HET
I%. [RIED terpinolene & bz LT L V) RV NEMEDBIEL S 472 (Fig. 26, * p < 0.05, ** p <
0.01), ZORERLE Y | terpinolene DIEMFEELUTIL, ¥ 7 mF UBEO HEA O
1372 EE 2 B, terpinolene, (4)-(4R)-, (-)-(4S)-limonene 33 X O} p-mentha-4(8)-ene 7%
AT DMOIET HHEDTEHIEBUEETH D FREMEDVRIZ ST,

Fig. 26
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Fig. 26. Total spontaneous motor activity of mice treated with p-mentha-4(8)-ene (0.04, 0.4 or 4 mg/cage). Data
are shown as the mean values + SEM of six mice. Statistical differences vs. the control group were calculated
using ANOVA, followed by Dunnett’s test. * P<0.05, ** P< 0.01.
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Terpinolene DRFETEHFEBIICOWT (V7 undk VEROABH ZERF S DORE)

Terpinolene, (+)-(4R)-, (-)-(4S)-limonene 33 J: O} p-mentha-4(8)-ene (= i3 A HIEH — Ffk
APEMEIZEE L TV D AIREMEN B 2 BiLD, O RMREMEIZ OV TR o720, TEME
%49 5 p-mentha-4(8)-ene &1L, B —HAEAEFF 02 & DANELR DIERIATH
% p-menthane DIEMIZHOWTHRIZTT>72 (Fig. 25), p-Menthane (0.04, 04 B LT 4
mg/cage) DHuIGLT2L 2 A, WFNOBERHZHBN TS, 60 2o AUC 1%, =1
hE— AR L iR U CRERZERIIBIESNT (Fig 27). EEEORNFE b2 he
— VB L L7 AMBIZR S 7= (Data not shown), Z DFEHE-L U | terpinolene, (+)-(4R)-,
(-)-(4S)-limonene 33 & U p-mentha-4(8)-ene D> A RTEB) EPNHNEMEIZIL, A —HFES

DFZENRKEWATREENIH LN E Ir o7z,

Fig. 27
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Fig. 27. Total spontaneous motor activity of mice treated with p-menthane (0.04, 0.4 or 4 mg/cage). Data are
shown as the mean values + SEM of six mice. Statistical differences vs. the control group were calculated using
ANOVA, followed by Dunnett’s test. * P<0.05.
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Terpinolene DHEEEHAHERICOWT BRIEEDEE)

FEBROANEI G 2 DB OV TR 5729, p-menthane &, F5EBRE A
952 LR D p-cymene (2O TR L72 (Fig. 25), p-Cymene (0.0004, 0.004, 0.04
BLU04 mglcage) % BIMPES-L7=L Z A, terpinolene DAL G-& L W IKEETHD
0.004 35 L 1Y 0.04 mg/cage #HHEZIWNTH B B RSEETEHNHIAMEIZE 417 (Fig. 28),
ZOREREY | BEENHTEFERE THDH & 100 500D 1 ORETIHEMEEZ AT HZ LIRS
7o

Fig. 28
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Fig. 28. Total spontaneous motor activity of mice treated with p-cymene (0.0004, 0.004, 0.04 or 0.4 mg/cage).
Data are shown as the mean values = SEM of six mice. Statistical differences vs. the control group were calculated

using ANOVA, followed by Dunnett’s test. * P<(.05.
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Terpinolene DHEEIEMHEAHBIZ OV T KEHAREDREY)

PLEDIFERIZ IS THUZ terpinolene, (+)-(4R)-, (-)-(4S)-limonene, p-mentha-4(8)-ene,
p-menthane 33 X O p-cymene (4 mg/cage) D 1 K& 7-0 DOH T A/r —PHOZFEEIZH
WTRRRT L7e, £ DRGSR, p-mentha-4(8)-ene 73 b 78 &A%< 2.86 mg, p-cymene 7 ¢
H072< 1.14mg E WO FER L 7p o T, IEMEDTE) > 72 p-cymene DZEFE I EHEL U721k
BTl b7 1FE A ETEENEED > 7= p-menthane DZ U 2 FHIZZ ) -7

(Fig. 29),

Fig. 29
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Fig. 29. Vaporized weight of terpinolene, (+)-(4R)-, (-)-(4S)-limonene, p-mentha-4(8)-ene, p-menthane and

p-cymene (4 mg) administration in glass cage. Data are shown as the mean values + SEM of 3 trials.
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Terpinolene DEETEMHABIC OWT (IEEME LTEME L DEER)

Terpinolene, (+)-(4R)-, (-)-(4S)-limonene, p-mentha-4(8)-ene, p-menthane 3 . T8 p-cymene
DZENZIUIDONT, JREMEE LogP ZFEIEIC L CHuk Lz & 2 A, 3.12, 322, 3.22,
3.52. 3.97 BEU3T3 Tho7- (Table.2),

Table. 2.
Logarithm of n-octanol/water partition coefficient (LogP) of Terpinolene, (+)-(4R)-, (-)-(4S)-limonene,

p-mentha-4(8)-ene, p-menthane and p-cymene calculated by Marvin Sketch®.

LogP
Terpinolene 3.12
(+)-(4R)-Limonene 322
(-)-(4S)-Limonene 3.22
p-Mentha-4(8)-ene 3.52
p-menthane 3.97
p-Cymene 3.73
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EE

FIETIE, 1 BB XU 2 TRV LzgR B S EE) & flE 1 2 £
diacetone alcohol 33 J2 U terpinolene D SEFFE M REBUARRE ORI 36 L OREETHHEFEBIIZ DU
TOMIEEAT ST,

W bR~ 0 2 OGNS K0 . IS K0 $EFfE M2 R 819 %  diacetone
alcohol 35 & T terpinolene DAERITIHAR LTz, ~ 7 ADIWER & IR L 7oA bafEns B
FEEE ENHENEE A RES 5120, ORERIDAZ 95, O B GEREL T~
1795, ORI SILD AIREME, D 3 FRIEDE X bivd, MRS~ A THISHE
BEIHWERR DN o7 2 LDvn | ALEOIERFEBUCITR ERIZ 31T 2]
W L <IHMEEMRIN FEERE Th 5 Z L AVRE STz,

FoEu T T o o nETEMEAH BT ZEIC L 0 | B85 44592 diacetone alcohol {ZHA{ELS
DACEW 3 Fiz O TGS 21T o 72, T DfER, diacetone alcohol 0 H F &) EAMHilTEE
FHBUIX, 2 fLT F A ANLOKIEED B L TWD Z &b oTz, K2, 7 b
VHOFPEIRENEDTH o7, —J5, REBNED L, EFRNEICR 5 2 & TEME
23, 100 3D 1 DEETHIFEEZ AT HIIEBHEFIC AT Z EnbooTe, BREEN
A CESLRI AT, FHAEL 0D &0 WEA~OREET Z L slEShTng
33 4-Hydroxy-2-butanone 35 J: O* diacetone alcohol DEFFIZEREIL, 25°CIZIBUNNT, F4L
Z30.857 BE 1.7l mmHg TH Y ¥ [7 UL TAHARYH Z FR-V TV TH
MUTZEEHNAFET DALAW R, 4-hydroxy-2-butanone |3 diacetone alcohol & ¥ /072
WEBZDBND, ZOZ LIFEBRORBELZIE LI-HEOBETHIR Ulkmovs Sh
TW5, B, 4-hydroxy-2-butanone 23\ iEMEZ /R L7ZBRHIE, 225 ET LGS
WrEDEIN L7220 Tl < | ALEMOEEDZER TH 5 TRt m N LB 2 B,

Mz T, AKERNIZBIT 28 LAV ORBELZTTC L ZA, {LAYBOTEM DR S
EAFEEITITIEDIHIBMRII AN E ST EHRICIHMEEMORIED K E <L T
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LT EHEMNTD
(2, BB DR & 1EM: & DRIFRIZOWTIRET LT & 24, KR T
15PE% 4 L CV 7= diacetone alcohol 33 X TN 4-hydroxy-2-butanone D E{LA#IHthod 2 S &
Bl U CHRRIEDS IE R AR o T, 7T DDRFEN G725 FHA G T HESRLEM TH
% valpronic acid OIEEU LA OIEENE G L DMFHZ L 0, LogP 75 1.84 75 2.64 O
HPHICH DR OISR ER 2754 2 L ST g Y, (RNICERR G- SUE
P2 RS DA DNEVRIANEZ A L TS DT, ARSI L 0 iEE 2731k
BTEVKEIEE A L TN Z &b, BGRENRRD & TEEZ B 2bEY
OMEIZRE BB D DH Z EIVRENT,
WU A ENT BNV TR, BTN B R 280 5 BRI YR T, MR Rk B
BT HEWERFEET D EBZ DI, BRERA~OLE ORI E | HET
HHZEIWRENTWD Y, E7-, BHERICRHE L STLAYM OB T, AEMED
EMEAE EIRERRERIFE 290 < R S5 Z ERAMESN T P, AEBRICE
VT, diacetone alcohol JE{EM VG CTII/KERMS E5H-92 Z & CIEMEDBEEIC L5 LT,
EENITAHAET DR FRIIRE DR T SNZ S OKRGPFELTERY | BASHT
EETET Z ORISR L. MRICBATT 22 ENEZ b5, LHiDOHRE & Hio
HHE, KEESE L, K0 DIEEMHIR FRA~ERIN S, BRFIE EABS IO
WL 1Rz 2 BARNA~OILAE W OV OHINT & 0 iGN B U722 L3 TSNS,
eV T, terpinolene (ZFHELT DALAEW) 6 A VTG 21T - 72, £ OFER, terpinolene
DOFFO A ZSEEEHNHNEMRBUIE, ABHY AV Eo “EESORENRKEL, 68
BRD D 2 RS AITEEN RV EREMAVRIR S N, S DICBRIEEREEFR TH D L
100 53D 1 ODFEETIEMEERT 5 Z EAVRENT, DRIOHREIZBNT, BRIREZ
ALEWIR CHBFERDTAET DG L - T, IR ERGHIRC 381 2 B a7
DT ENRENTVD Y,
Mz T, AKERNIZBIT 28 LAV ORBELZTNTC L ZA, (LAY OTEH DR S
LA R TITIEDBIBRIZ RN E ST EPRICIMEEMORIEDN L TnDH 2 L
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ZEATT,

S bl B LAY ONEEM: & TEME L DEMRICOWTHET L72 & 24, terpinolene 1A
PUEEENC N TIEHEDE N PBIEE S NI D 5T, LEMIRORIREMEIZIIR
X RFEFRITFD bR o T2, ZHIUIRIROESP L AVRHC OV TOELR L B b
RTHD, ZOZ EIIEEDE NI LV LU DIREELSNOME, F] 21X ERERE
KM OIE VR EANEMFEBUC KL 0 R&E L 52 TW D aTREMEZ e LT D,

AR LV | terpinolene |ZHULLT D' HRER A FITZ 72 W EERTGE / 7L O H IS E
B EIIHEEREUCIL, ZERE OMESCH )Y B R EE EIHNEE S E R 2 R
DI LAVRENTL, BV OBTEISEI B 2 MEEEMEREBNC OV TIE, BEEL 72
ERHIIOIC X B BERAEBIEIIRGT ¥ o~ 7 AT B & FV WRERHIILA S H O BRAIHINK
%5 DRERRERIR DI 2 WLt Y 20 372 S Cnaas, ABZED X 9 I8V
H & B REIHNHIEME OREESEMAE BN DWW TR AR G2 W TRRET L7 iRE 780,
ARIBRTIT, WAKEIZ LV BREHEIHEE 2T (a0, EEIEET S
HEO—TAA LN -T2 2 LI, 4% BRESEMGTEEZ AT e e k7
LEERFEND L7209 5 LW SN D,

PEFHEME 2 R AL ORSEE AR Z DU TR, 1,4-benzodiazepine DFELEU LA D
GABAa ZZAEA~DFEBPEDE R EITHONWT, NG &\ o TR R 2 5 1125
WTHEE SIVTNDICT &Y, R F R ORI GIZ L 0 | A FiEE)
EIIHIER & S PRS2 /5 D Z &1 BWEREEICH LT Y 77— |
PN A SN AT B, ENIEOMEIRREE | 595 MEREBAICS 2> ADHD (1%
RaZEEE) 72 E~Oxtiyhke LOOHT 2 Z IR S5,

ARIHRT, R E AW LAk L0 ZH S 2RI~ & B R EE EHE A
FrbEW a5, Ei b OTEMEICEELZ S 2 T2 UTc, ABFFEE, HEIRFEE <> ADHD
DLZENED N IR E A BRFET D T2 O DA 72 i a 52 5 L E 2 bivs,
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KBITIE

AHE

ﬁﬁfﬁwtﬁﬁiMT@wa%é
B, Hie R LA, KEiE, T AfEIZ 2RSS I VAL, &
A, ﬁ%ﬁjﬁ%i%ﬁ%‘%ﬂﬁ JRIEFREEIZ THES LT b D& W, iEAEREIE
A (ESM-4967) 1%, AUEBRFAAIIERMS B YEIEAR=ICE ST g, 7
VHE—=F A BROBEROERS TH Y R E L T—RANZHNW 5TV 5 bomeol
X, T 7 A 7 A7 A& f(Nacalai Tesque, Kyoto, Japan) &< ¥ i A L 7=, Diacetone alcohol.,
1,1-dimethyl-1-butanol . isobutyl methyl ketone . 4-hydroxy-2-butanone . terpinolene .
4-methyl-cyclohexane, iPr-PPh3l, NaH. zinc sulfate, corn oil 35T DMSO (dry)i%, Ft
MR TSRS, EBEAA UITA T - =X —#AS4E, triethylcitrate |3 Merck ££
f/\fﬁ:cl: D ENEIEA LTz, EOMOERAIL T2 TR E2EH LTz, 17 = A

N X BB TS IO pentobarbital 75 S HEIRYE &€ 7 /L2351 5 positive control & L C
Fv 7= chlorpromazine hydrochloride 13, i = ZEREERASHD GIEA LT,

EREY)

ERIL, TR TFEW TR LB S OAGRE =T T T, [AIEBESOFAIE, X
HRLA ORISR 301 D B SEBREE DN B9 2 FARREH I IS < BRI
BT 28 IR O TG Z BT DIFRITK > T D, 4 #Hllie ddY SBlEE~ 7 A (IREH)
250) & HAT 2T )L —ik& 4t (Japan SLC, Inc, Shizuoka, Japan) X WEEA L. ZEBRIZ
MWD ETHOK, fakba B BERIC T2, EiR 23 °C, W& 50 60%, 12 B O BHI
PA I NVOTFTEHE LTz, BAELGT LR, 2 TOFQIMDL, WRMAEEETH D
triethylcitrate (2 L7-, BFEENEORIEIL, LLFOHIEIZXL Z>o Y & olzmF R
FANETNHMEEDIL, AEDS 400l & 725 KO IR CTH 2 triethylcitrate |27
L, ARDAIIE S, ZhEH T Ay —RICT — 7 CREE L THRTE T
D % 60 syl Feim ST, FEERCTHW WA HEIS L OMEAMIOREIL, 1 2D —UIZ
BALTZEEZ/RLTWD, BEENEGT BT T IobEE com oil ISR L TH
51/710 < AET—UNICANTZ R, U NTO~ T ADITENE BT 4 A F12 8

ST U CREHT L. 77— VIEIHENT 10 em RRRICHED I T2~ 0 A DY) 5 Ak
%:%Iz 5 43O % B R EEIHEORIEE L L7z, AUC (the area under the curve) @

BHEEEERESRIC U 9, DItk s, | L 5 4= o~ AH%E

EEhE A, 0~54) a1, 5~104y : a2, + + +, 55~604y: all, &9 5,

AUC — Z S(aﬁ‘au oy

k=1
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R EREE~ T 2 OVER
BRMAHSNALE | ZRERI N P | 4 B ddY B~ 7 22 h oL E 2 — L
BT, ANEMZIZ CAEMIEIEIZ O AEREIRLS 1 %hEEEEnAR 0.1ml Z# 01 Rh=a—1L
ZAWTER L, TR ERICER S E 5720, FiEEmENAIRZ mats, 10 4R
BMZOFEERFF LT, AU 2 H BIZ~ U RO EE LT D 2 & 2l
L7 FBRICHWZ, RN CfEE STV D 2 & ORI, BElRIZ K 2R EER
kot BB, BERICHEN . 4T 27— D—H2 100 %% 500 pl A T L7- M
BRRAE X 7 OuIITZRRIK 500 pl A4 T L7=BiER A BT, r—VEmDOEA
IR E OWTCZ Y T E25F, ZOH T A r—VNTO~ T AOTENVE 1 57 HBIE L,
FEiRT U 7 LFREKT ) 72D~ 7 ADMHER & fidk L7z,

GC-MS Analysis

FHEFMER ST DIRIE : SPME (Solid Phase Micro Extraction) % FH U N=FEF PRy OW S
B IR O@ Y TH 5 Y, GC-MS %EEIL, G7000-M9000/ 3DQMS (HITACHI, Tokyo,
Japan) ZAH L7z, HIESRMHTILLT TH D, HIESMHAZ RIS, Column : fused silica
capillary column TC-WAX (Hewlett Packard, Palo Alto, CA, USA), 60 m x 0.25 mm, 0.25 um
film thickness ; column temperature : 40-120 °C (16 °C/ min CH-fi), 120-150 °C (1 “C/ min
THAR), 150-200 °C (20 °C/ min THAML), 200 °C T 20 43PREF ; carrier gas : He, 147.1 kPa ;
ionization energy : 15eV. TH %,

FHFRMER S DOEE - GC 2EE X, G5000 (HITACHL Tokyo, Japan) ZffiH L7z, HIE
FMHILL T TH D, GC EEEIL, G5000 (HITACHL, Tokyo, Japan) 4 L7-, HIESM:
[TLATZBRE . ERLO GC-MS D GC S L FAl—TH %, 200 °C TOLREFHE30 3L L,
injector : 190 °C, detector : 210 °C ; carrier gas : helium, 37 cm/ min ; injection volume : 1 pl T
%,

FHERMER OE R : GC BELONMS 2EE 1T, Hewlett Pakard 5890(Hewlett Packard, Palo
Alto, CA, USA)F L N AUTOMASS(JEOL, Tokyo, Japan) Zf# ] L7-, HIESRMHILLTT
o 5, WEFRMZIRIZRT, Column : fused silica capillary column TC-WAX (Hewlett Packard,
Palo Alto, CA, USA), 60 m x 0.25 mm, 0.25 pum film thickness ; column temperature : 40-130 °C
(2 °C/ min CTH-), 130 °C T25 Z3£#FF, 130-140 C (2 C/min THIE), 140°C T15 iR
¥, 140200 °C (15 °C/ min "THAL), 200 °C T30 47£R4%F; injector : 180 °C, carrier gas : helium,
45 c/ min ; column head pressure: 100 kPa; injection volume : 1 pl; ionaization energy:70 eV T

%,

B~ R 20HB X UO%WE

FEA 5 kg &, =IRITT hexane (X0 e, FREFH L, Zha 3 BRRDIKL, EE
AFH T F 1975 g HE, BRESTY XX (13.7 g)% hexane : AcOEt=4:1 @
P AT LT a~ NI T T 4 =X 0 o L A EOIRVIIEL fr 1 (43 ). 2(5.3 ).
fr. 3 (3.4 @& 157-,
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Patchouli alcohol D BABE

HiROFEE A A Ninh, PV BFAI T Ay~ w757 1— (Wakogel® €200,

Wako Pure Chemical Industries, Ltd, Osaka, Japan){Z = V) Higift L 7=, 15 5417z patchouli alcohol
1L GC AT L D HFEEZ . NMR 12 L Y &2 S L7, Patchouli alcohol (Z-DV Tl
TIENATTE R o T2T20, EREAA L () [2OWT, BT Lsra~ 7T
7 4 —% AW TCHBEZTTV ), patchouli alcohol % 3.6 g 157-, 155417~ patchouli alcohol |
GC /T & 0 #iE %, NMRIC L W HEEZREER L= & 25, "CNMR 0% S b7 k
AR L EE—E L7 ¥, NMR A7 RV LITIORT,

5C NMR spectral data (100 MHz, CDCy) : 8017562 (C—1), 43.67 (C-5), 40.06 (C—11), 39.05
(C-7), 37.60 (C-10), 32.62 (C-2), 28.79 (C-9), 28.53 (C-3), 28.04 (CH4), 26.76 (C-14), 24.50
(C-6), 2440 (C-8), 2421 (C—15), 20.54 (C-13), 1847 (C-12)

TR ACHTHERE DK FRRARBE 3 KUY
A ASER TV ZRE D D REIE BRI | EEAEHERE 1.8 kg l2DW\ T, 3 PR ZR
KA ZATV, hexan3ml THIE L7z, £ ORE. 702 mg DAL 53 21572,
TR R B E53(700 mg) %, hexane : AcCOEt=4: 1 ORBERZHNT, BT L7
0~ 777 4—IZL0mE L, WREORWIEIZ fr. 1 (4182 mg). fr. 2 (143.2 mg). fi. 3
(130.2 mg) 4537,

H T R — AV EAERREDRE

AR T triethylcitrate (Z3fiFE L7AbEW 2w T L. £ OEEZ IEFEICHE L7T2RITE
PALT- T A — U@ LT, 1RFRRICARE & 072 L, EOEEZ FFOHIE L,
T FEBOER L DXL 1 EHT-0 ON T 25— h~DIbEMOAEFEE L Lz,

FEESMEDFHh
{EEONETEMEIL, Marvin Sketch (ChemAxon, Hungary) Z#f\W\C, n-4 27 % /—/L -
IKTEARER D s FSHAE T db D LogP % FUTFHM L7277,

HERTFRAT

T IETPEEE R TR Lo, eI, GraphPad Instat (GraphPad
Software, San Diego, CA, USA)Z V>, Student’s t-test 35 & UF Dunnett’s test’” 12 & ¥ 5T
L7z, &TOFRIT. fEBRERD 5 Y%A DG S A BN 0 D & HIE LT,
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TGRS L O

ANV TEFIL, WAL L D REHCHEB M LB ORE HEICFHITX 5
open-field test |Z K %~ 7 AEBIEA(LABIEET IR AEE L, ¥ VR AR5 L
L, BEEENZ T 2 oy OFRIER L OVEMERBREE O 21T > 7G5, AT O#HT
AT,

1 EHEAICEEHC WO D EE T =X 2% <~ 7 RAZARIERIC TR AR S
L&A, v~ ARFEIHENMET L7, Patchouli alcohol 35 X T diacetone alcohol
N, FER 5 A0 B ASHEB) EANHNEEO— 2o T\ D Z R Sz, Iz T,
M bEM N caffeine (2 &L 0 & S U7z BB T34 5 B SEBN & IHITEEL L O
pentobarbital F5SHEIRIFIMERAER 2788 L7, RFlZ. diacetone alcohol | FAK% & CliH
EIoIEME A REEL LT,

2. HEALKAKEEE S, v U AICARIEBIC TR ARG L 2 A, v U A%
EENEAMK T Lz, #iizZelmtba s LT, ERIEKAKAER ST LY,
terpinolen 33 X U 1-octen-3-0l % W2 L, ML EMDEEIRAE KA KRB 5 0D H 3818
B EIIHNEMEO—T 2l > TN D Z ERbo-T-, 2T, mbE#iE, caffeine (2
&0 A S B L e A BISEE) ENHITEMEF LU pentobarbital #5FS HEARFH
EREAAZRE LI, 612, BOREICBO UEABIOMB/ERNFET D 2
EDO—ImaE BT LTz,

3. W ERfEE~ T 2% FAWZEhc L0 ., diacetone alcohol 33 & Of terpinolene (D$EEHE
PEFBUZ IR ERIZH T ZREHIE S L IHMEAPRINA EE R ThHhH Z L
R I 4172, Terpinolene DFfD A FSIET EHIHNEIERBUIL, MBHT AV Eo
B OREN, REWHREMENHLNE 720 6 BERO LD 2 HEiEAIL, AR
7RUNATREMEDN RV S 47~ Diacetone alcohol @ B R EEhEAIHNEMERIRICIX, 27D
v ANLOKEBIENREEE L TN D Z b0 | R N OB X
WHDTh Tz, —J7, IRFEEDBD L, EHEEIC 5 2 & TIEMEDS, 100 730 1
DEBETHIEEE AT HIEEBEIC LR L,

VLE, A BRI SN CTE G BRIEM R ORE 2 B AN RRES S~
ZEHliR 2 T, SR &2 IR Lok L0 2 S oA © B 6 EE R ]
R e Etrs, T D DOIRMECEZE G Z RZ L., T b 2D —
& LTHMITE D REMED 5, AR T OFRE LWL TEIH
FIREAIES, MEHIRFEES/ NEZEIMERE &\ o 7o BUREE O H TIN5 708
PRI D LEMED SV BRI ZSHUEZ BT D720 DA EZ 525 &
FERBIND,
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A

AMFFEIZER Uk LT, WapZBU) T S0 flHE & MR A 15 0 £ U 72 mUER P R i
TR AT Bdm, BRBIE HiR, BREE BB IOEETRE HEH
BRIGEATRGHOEZR LET, EHEEFREZIHY . Z2< OARBREEZTHEE L
TSR FPEEAAGE S TR IR T LG OEZR L ET, &
HIZ, BIGES7EENE 2THE £ Lo, BT AZERE TR, AHERTKR
FUORBERFER AR R R R T AER AOKRIB e,
G TEMASAE KA b, LR RFEREIEER Mool Bl
IR LAYl D= B

Fio, AWFFEOFEERSAMCBE L L CTARBIE & T2 HE £ Lz, [REdL
FRF IUARRER  FHEBZBUZ O BREGEGN - LET,

I, AR Z LD AWVCYIREREE L& ol BT —NAK¥ AU -0
= B FESRFRFFREEAIER Yavr o wrVa s BB s B THE
I L2 U0, ERERTDE, AR, K ERMIT 7 B O E
BOBRRITRES B o LET,

NZ T AT T EWE L, KBRS JTORRR BIFRE. BNEt #dZ,
FHERE R, BB WHEHERAIIUD LT 5, KIS FEmAE R LUK
PR TR FE BRI G IR0 B O BRI TR S B = L E 9,

BRI TR - FRDO KR K ZHZ T TS o> AEA it (N AEERE 1#
o IARBERE ok RAN ERB IO\ ML TEDL L9 XA T EE o
HEE I FEOBELLONCER B TR . TER Bl BEEN- L
7,
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