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AR, JedEE . FRICERCK TILL il 58 AU E % (Complementary and - Alternative
Medicine: CAM) DRI FHAERE DS Z0IZHENN LTS V) BT 1990 AR LI, FOKFE [ Tl
IR T E OB S, TRHERROH v OKRERR L W 72T, CAM Z5&IR
T —APEZTND EWbivs,

CAM OONEDIZ, HFY ZWATHZ LT X0 | Kk o bW ER Z2FIH L T,
DB DI T RIOIRIE 21778 5 B EEE (Aromatherapy) 2365, £ HARIZHFEIC
RESNDEHFY 22 L EMIEENH D, T UTRIAARTIE, HV 2R LI 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
FIE, BEMNO 8T CH DY, DL IFmx R Bk, FEERANH D Z L2 Y Ha
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
TIE, U A BFREBEIHIER 55T S calarene 72 EOLAMINC L > THZ 5
ZEERBFELOIN—TPHE LY, BRI, BEREME GBM) OFkRE LTS
A &#, =% A2 ROS (Reactive oxygen species) Scavenger BE/EM® 2pt b U /%) V' —=
TEMED DRWEESNTODIEN, A1 VE b MR ARKE UT-35A OB R ED
HEIhTns?,

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
KL U TR ZE IR « 7 LAF—ME R, « 8RR SICHW TN S,

AN TEF L, 1) WARG-Z W, ERB X OB BRI OFF S SEFfE T
(2R3 DR 2) BRI L OVEBIEREIICE EN L EEEE AL AT 2EEMOBER, 3)
FERPB LOHEBEHRIEEWE L O OFEFIROROETEEFARNC OV T OGS, 21778
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
IR A E LTIl A Uiz, £l bah3, caffeine 8B RIHIVER
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 R Z 0 U CEEE BB L T D RIREMEZ B DT LT,

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



B—E
VB EREEIFRHOWAREIZ X 2 EEHEMEORST

CAM OUONEDIZ, FY AWATHZ LI LY | RS O & SIEWER A FIH LT,
D DIIRTRCIRIREA T2 O HEREN SV . OAEICHFEIER S EED 258
LEmiti BB 6 2,

RO MEEWEZ UL LTDIREBTRAT 2 Z L1d, B0 En<] &) Z2ETH
% LRIRAZ, ZOILADI SR HIRNITRIN S 4L, AENEMEE RS 2 & D3I
IND, & MIRT 2WMAZGIZ L D TFREOREZ R =T 5 LB BT,
FH OO T N—T IR EM ORI L B85 %, ~ 7 A% W TRIEIZAT 5 R
FREBREL, INE TICEDPEOFRE THH SN L EEAFIZ W TEMERD & 5
TEERELTEREY,

FHEITEDE KOG TH 20, b7 0 OF 7 EH L7200 TRl Dkt
THIEIERBR, I, JOWEBELS ., EPInEmoonsd, RERDDL SN
TEYY, ~ U AT TEIHIGIE R RO Z LI, ZRHOEHbh TR Y ZEN

JEFSORE TIERNWZ L ZREITORL TS LB E 25, BRIICHNONTE X
FIEREFEIIHEDL I, DX D BN X5 EMEER RN ESh D 2 L
DR SND D, RETIIFHNS, FRIFIH SN D 8FEDAHK & Z D Bd A K DORE AL
DN THERE T T2,

FRENRT D SEOEFAEIHD H b, EH I FORBEZHOT IRV ZHSh
HEBEREEOOESTHY, KETIIFHEFIEETAZ L E L, AT
I3 MABRGIC L D~ v A B3 EHEAIET 23R A2V, EEBIOMRL IO
Z OIEMERSI W TR LT,



KRR

18 FFEEASED B R EBBIHREE

TR B —FA NG DEIE

< ZCBWTHEBEEN RS S TnD O VYR T N Z—  (Lavandula
angustifolia) 12>V T, SPME(Solid Phase Micro Extraction)/GC-MS(gas chromatography and
mass spectroscopy)|Z & D o7 7T 24T 72 & Z A, linalool 33 & UF linalyl acetate (44.52 and

45.27 min, respectively. Data not shown.)?3, £y & U TR Sz,



TR B —F A N OEFTEM

TN —F A J10.1 mg/cage WA GIRF DO~ X H 3 EEE R 2 IE L6047 D AUC
(the area under the curve) ZHH L72fER, GEEN G~ 7 X H I EB)ED I S,
TEE R S A BB LTz (Fig 1), 5% DFERT, A4 A /L% positive control & L TH

AV
Fig. 1
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Fig. 1. Locomotor activity transition (a) and total spontaneous motor activity (b) of mice treated with patchouli

extract (0.01, 0.1 or 1 mg). 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.



ERBRRAERNT Y % 20 H HEHEIHIER

FREWT D 8 FOAEFIZONTHELAANFH XX 2AE L, £D 1 mg 20
T, WA~ U A BFREFREZHE L, 60 2D AUC ZHH Uiz, #H, Hia
TR, AEO 4L, EEES 2 e — UK 60% & 72 0 A7 HREEH]
ERZR LTz (2 p<0.05). fthod 4 FUIEERIEM A RE2h o7 (Fig. 2),

Fig. 2
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Fig. 2. Total spontaneous motor activity of mice treated with herbal medicines contained in Japanese traditional
scent bag (1 mg/cage). Data are shown as mean values + SEM of six mice. Statistical differences vs. the control
group were calculated using ANOVA, followed by Dunnett’s test. * P<0.05.



BEE~TYV ¥ 20 B RREBEIHIER

ANROFEERAEK 8D 5 b, FEE LTEHEIND T Tha  FEIEMEHNT S
HOWONHERIT, FRHIER L THETZ{T>72, 001, 0.1, 1 mg/cage DER~FH >
THRRZ~ T AHEE L, BREHELAE L, TORRE, 0.1 B LN mglcage #5-
FECIR, 542 10 pLARe, Alsenols B I EIHl 82 S (Fig. 3-a), 60 s34
Ko AUC 1Z, 0.1 mg/cage Tlx=> b —/LEEDHKI 65%. 1 mglcage TiX 60% & 721 |
HEZANGRD BN (Fig. 3-b, p<0.05, p<0.01),



Fig. 3
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Fig. 3. Locomotor activity transition (a) and total spontaneous motor activity (b) of mice treated with patchouli
extract (0.01, 0.1 or 1 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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2 i - BEFEH O B IEB BIHIEIER OBRR

BEEA~TY X ZAD55E

EENTH R 2E0H L, ], £2 BIO 3 215 24650 SPME—GC—MS
T EAT T8 2 A, BB OE HHEFEMERS & LT i 1IZITFEIZa-guaiene, - 38 &
O Bpatchoulene, seychellene 75, fi. 2 {213 patchouli alcohol 73, fi. 3 {21 diacetone alcohol
WEFENTND Z LN BN -7 (Fig. 4 and 5),
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Fig. 4
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Fig. 4. GC-MS Analysis of patchouli extract and fraction 1, 2, or 3 (a, b, ¢, and d, respectively). Numbered
peaks are as follows: 1, diacetone alcohol; 2, f-patchoulene; 3, a-guaiene; 4, a-patchoulene; 5, seychellene; 6,
patchouli alcohol.
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Fig. 5

j\/?%
Patchouli alcohol Diacetone alcohol
i ,
B-Patchoulene a-Guaiene
.
I
a-Patchoulene Seychellene

Fig. 5. Chemical structures of compounds from patchouli extract.
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TR X A58 O B FEERIHREE

BHTF A5 f.1~3 12OV, Ak &[RRI B FEEHmHIEN 2 1E L7z, Frl T
I LEB RS TR SR o78, 2 BL U 3 TiE, BRI Ty b )
EORTRBIE SN (Fig 6-a), £72. 60 73HD AUC 1L, fr.2 BR UM 3 HKEHETH
BT L TR\ Znihvay b r—/UlEDR) 47, 34% DOfEE T -7 (Fig. 6-b,

1<0.05, p<0.01),

Fig. 6
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Fig. 6. Total spontaneous motor activity of mice treated with fraction 1, 2, or 3 of patchouli oil (0.3, 0.4, and
0.25 mg/cage, 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.
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Patchouli alcohol @ B ZEEBiEE

Fr. 2 OF4FRMERK )T D patchouli alcohol DAZ G- L7 Z A, 75 B LNNT5 ug
FET, BH4259 10 4y ARRI B S EENEANHIDBIZL S 41, 60 43fHD AUC 1, =2 b r—
NBEL W U CHEIZRD LTR Y, 2> ha— U EOK) 60%DEE & CTHh - 7= (Fig

7,%* p<0.05),

Fig. 7
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S 2000
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0.1 mg
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Fig. 7. Total spontaneous motor activity of mice treated with patchouli alcohol (0.0075, 0.075, 0.75, 7.5, 75 or
750 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<0.05.
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Diacetone alcohol ® H3SEBIEIH M

Fr. 3 OFHERMERSY T 2 diacetone alcohol Z HAP: - L7=& Z A, 0.01 BXL V0.1 pg
PEGRET, $eG4240 10 Sy LARRLZ B R B A 2 BiE2 Sz (Fig. 8-a), 60 431D AUC
1%, 001 pg EHHET, 2 b — ORI 60% & 720 . ZIUTERTF A 1 mg/cage %
HRELIEIFREOIEH CTH D, £72 0.1 ng EHETIE. R 45% EERTF AL G
SRVMERMBIEZR S 7= (Fig. 8-b. p<0.01),

Fig. 8

4500

4000 |-

3500

3000

2500

AUC

2000

1500

1000

500

Control Lavender 0.001 0.01 0.1 1
oil
0.1 mg

Diacetone alcohol (ug)

Fig. 8. Total spontaneous motor activity of mice treated with diacetone alcohol (0.001, 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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3Hi - EEFEH RS O TR ~DIER

Caffeine FHFEBVEIIXI HFXKT DIEH

FEFHEIM L v 72 &7z patchouli alcohol 35 X Of diacetone alcohol B F&IESEh 4%
ENBEINTZ 200, ZNLDEEMITONTE LITEHA I = X L EEH BN
9% BT, patchouli alcohol 33 & TX diacetone alcohol O caffeine #5%& BUZEHTHIEHIZHOU
TRt L7z, Caffeine % 25 mgkg DR T~ U A BN G35 &, 20 33 #EE) 5
I TEEALE DO~ 7 A L Bl U CRI 2 (512880 L 7= (Fig. 9-a), Caffeine 25 mg/kg % REIEN#
H.E#. patchouli alcohol 33 & TX diacetone alcohol Z W AFE-d2 & FN D B FiEH)
=, MALE O~ T R L [FIREEE F I S 472 (Fig. 9-b),
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a.
400 —8— Control - Caffeine (25 mg/kg)
350k - Control — Nontreated
- Diacetone alcohol(0.0001 mg)-Caffeine(25mg/kg
300} —¥— Patchouli alcohol(0.075 mg)-Caffeine(25 mg/kg)
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b.
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4000} *k
3000
2000
1000}
c L L
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(0.0001 mg) (0.075 mg)
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Fig. 9. Locomotor activity transition (a) and total spontaneous motor activity (b) of 25 mg/kg caffeine
administered mice treated with patchouli alcohol and diacetone alcohol (0.0001 and 0.075 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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Pentobarbital FEFEERIZX 2 1EMH

2 FEDOFZITNZ X % pentobarbital (2 K 2 REHREFR] « IBRE~DOR 2% 5t LT,
F9°. Pentobarbital (25 mg/kg) Z~ 7 AIZEENIRG 5 & Febik 6 R TAIRL,
2 0 FEEEMEIRD R o9~ %, #EfAl & L CREIR CE M S5 chlorpromazine.(5 mg/kg) z
OB L7= 3 0431412, pentobarbital (25 mglkg) %~ v AZIEENZREGTH L, v T &
ISR 2 F CORFIZ 4 /FREE & A S BEIRIF T 4 3 /0IRREE & CTIER STz,

Pentobarbital (25 mg/kg) #5-EH#% I, WAL L VAEHD R b AbG 2 i b 5su
TERZ R LTERECTRALS L, ~ 7 AD NRFE CTORFHF L OMEIRIF 211E Lz,
Z DR, 2.5 pglcage diacetone alcohol #5345 J U 187.5pg/cage patchouli alcohol #-5-4
DM IFITIBNT, HERFFHE OIERH M 22 S 7z (Fig. 10-a), 2.5 pg/cage diacetone
alcohol 35 J: 11 187.5 pg/cage patchouli alcohol [i#e 5-FEDOREIRIFIL control #f & i L C
HEENHED BN, FFZ, 2.5 ug/cage diacetone alcohol £ 51T 2 2hHT5@ < | I
HREFREIIX 4 O /0 FREFE & CTHER S41, 2 O%hERIE chlorpromazine (5 mg/lkg)fk M4 G- & [R5
DD Th Tz, EBTOEYERGHEO NRERF L, control fE &t~ AEARZER
158 B ) - 7= (Fig. 10-b),
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Fig. 10
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L
(]

Fig. 10. Effects of the inhalation of diacetone alcohol and patchouli alcohol by mice on pentobarbital-induced
sleep time () and time to sleep (b). 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.
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EE

TN D ROBUR DR & ZITHA FY OERICOWTIL, RS
INZ, L, REWRIGEMEREINCTH O FRIFEE LTEHIND T —FA
M AR GAZ L D e MREREM KT DERICOWT, B2 < ObiE) e &
NTHY O, ZOEEHEEWA., linalool 35 LT linalyl acetate T 5 = & BRI HR
HEENTWD, TNUT—FANE, v VARG LIcL 24, ARz B ER R
MBI STz, ZHUS KD 8 O OMEE LT-FE0R T IRy OBEREE 4 7F
i Tx 952 LEWVRETZEE 2 B, AWFSETIE positive control & L TF R & —FA
NWeHWHZ & & LT

AHFFUZIBNT, ETEFITEFRITALS SN HRERZRIFEMARIA 8 FHIC OV
T OWEEHENEZ, ~ 7 X AFSER RIIHI 2 S & L TR 21T o7, TOfRR, FRIC
LG SNORKRLGEMEAFTIA8 FED S b, 41 (., HIAE, LR AT~y
AT % AFEEE EOMHIE A BTz,

FRETW, WREVEFEVAZE LD Z LI, JWED 2R L2 Tnl, FICH
T LI EE L DDLU TEDLS IFHENCH TERUA &AL D) |
R TR (ICLnweEbinEEs)) LiisnTnd Xk oIz, BURICE 2 i -
VT v 7 A EOBFHERZHED 2 L bR ST E 72, AWITETE ORI ERE O
FRASTERT, DIREF D 72 EOSFMERZ Wi LA AL TV Z b H D P,
AR CRWE Sz B R EREIHIERNIIZ OFEL L 720 155,

T, BELE LTEHSND 72T TREFGERIEMELE LTHO WO HERIZ,
FRCEH L TR 2 To 72485, 0.1 B OV mglcage BRA~FH o % 2GR
THBERIEEZ BWZ L, 1 mglcage |2V TEDIEM TR b -T2, EERRIL,
CAM DUOEDTHLFERIEIIBNT, FVZRIZEILLD Y T v 7 AR EDWR
UL CHEHENA T ANV TH D, HIERRA RN T, BRSEE)ERIHNEEAS A
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WESNTZZ ED, RIS TR TV D EEREIMORFOIREDIE ST L 72 5,

TN T, EBENT Y =X AOKMErOBEZ L AREHZ LV | patchouli alcohol F5 4
O* diacetone alcohol Z, ~ 7 A HFEEIEMGHIEH 2 A4 2bEW & L TRV LTz,

ERICEE A E UTE £, BREBNHIER %7~ L7z patchouli alcohol 121X, 7
> MO TFRGESOWAILEAZ L2 DHHEDAR T, WARR A& G- CEW £ 72133t
FTHEZEOSRENRE S TS PP, K5, patchouli alcohol kiR H 7215 T2
<\ ARIHHOIZ TAGERZ DIOEN D SIS H, 2O D FRNZEERT 52 & T
PHWER 58T 5 Z LB 2 HiLd,

F 7=, IEPERS diacetone alcohol DF¢5-13, patchouli alcohol & V) /& C H FIEBHIH]
TEZ R L, AR S CHEERA72 B REEIHNE A Bl S v, AMEEWIE. i)
FIZEEND T L A 7 B LUOHMMEEE R OFIIAEL L L THERShD Z &
BBESNTND WP, —5T B L, BEatErd s © BbroTng
A, REAEEE LTZBRO LD 13 142 glkg LIEHIZREWARTH Y . AFBR TR bIEM
Dd->72 0.1 pglcage &9 FElE, AHUTWAE EH7- diacetone alcohol DT %~ 7 A
RO EG L7 SREL TH, 333 g kg L& TH D, ik L7(bAEzex s i
AT HAFERTIL, ~ 7 AMERNA~BAIT LT- &5 2 515 diacetone alcohol 0 &l 3AH T
ECH 0 | BER S B REBHE 23 diacetone alcohol (2 & BB RO TH
2 FIREMEI IR T/ S & TS LT,

& 512, patchouli alcohol 35 J2 UF diacetone alcohol 73 caffeine |2 2 V) A5 S 7- Bl |2t
5% H 3SEEEANHITEM:IS 1 O pentobarbital 75 FEIEHIRISIIER/EA 2R E L=, ZDZ
EUE, EEREME R DS HHARRRA~OIER 2 L T D ATREMEZ /R LTV D,

AW LY | RT3 2 L OB AEHERE KRR R R O 705, W
AEGICLY, v~ ZAAREEIEWEN 2m T Z & bnE hote, £o, EE
FH > % X 1Y patchouli alcohol 35 J Of diacetone alcohol Z{EMEALEY & L TR LT,
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B_E
¥ Y BB FE(Microtoena patchoulii) FETH DA 512 L 5
SEEFFEMER X ORI LB OBRER

1 BIZHBWT, WAERG A AOTETEA1TO, FEFEICEH S, BFEEAEKT
b ERE LTUSHRNSHE S o o Y Bl R ORFOSEEIEICE 5 .~ 7 A B
FEEBEIHR E N TZ LT

FERNTRS & L TEAT 5 patchouli alcohol Z& T et 72 < Y BHAEMIRHIEAL
(Microtoena patchoulii) DIAMZITE#E ST 2, RIGIZREEED SV B <.
ERFE TR, GHANCRMEE S UCHIRAZ 1L « 77 L —M e, - 18
72 EOIGIRICHW D EAE TH 5,

EHFVL, FESRFHAM BRI T, fiLARICE D7 v — A2 K0 B s T
(ZOOE DD EAER L. T OB b /KZRRIREN S CORRRZR R 055 20
H L., GC-MSIZ X By DR 21T T-D B L7, wEfE(Microtoena patchoulii)
LML Z R D~ IKERKGRRE IS OWAIC L S EEEN 2~ 7 A0 B FE 1)
BAREICHE L,
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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, #5544 20 S BINHINBIZR S iz, 72 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)
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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.
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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),
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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. Rt,

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.
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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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g)

Fr.3 (mi

30

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 5217 -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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01mg 04mg
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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
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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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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
BHREBROE FRE e SICHTIRIAT2 2 &35 2 6hd, AMEITEEL Ry, £
TR CHIHIER 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 LTe, WEAEHEE KRR ) bEF TV o AAEOE 2R L2 2
ED | TEIBIEOITEIFREMELE U COFT- R RFERHIR S5,

BT, ~ 7 A BRGEENEINHIER 2 B2 LT i B LK AR SRR By O/ 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 A2’ LT D,

TERACEREERE B & N5 terpinolene 13, T4 LMEOHEZEL., HEHEICS
EEN. FIBLERZEHSZ LB TV 5 ) KA & (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 |
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BN T OREED AR LT D 2 & NEREFIAIIIZEC L W S0 > T
¥ ZraEZLbES L, limonene & terpinolene ITHLE T HHERE TH D
1-methylcyclohexene #1723, SEFHEMEIZBI G- L CWND ATREMENE 2 DIV D,

l-octen-3-ol i%, =& A —/L & bIHTHL, ¥/ FHDOFHF Y H0% < O Y R
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 > R THH Z & bt ShTns @, Z ORI,
8 DDRFEIN HIERL S D FH A FFOEFLIRMEIE 2 A L TH Y | linalool &ELLL T2,
linalool {22V Tk, WASRGIZ L D~ o A0 B SSESEANHIER A ST d 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 B 5-Tld H I EEHNHIEM 238152 S 47273, patchouli alcohol &
methyl salycilate D72 GLoH) T D, TSACHHIFEZARAM Sy fr.2 Tl B &R
TERBHER SN2 2Tz, ZDEGFD~y RAN—ZITOWNTD SPME-GC-MS 4347 T
I%. methyl salycilate ¢ &°— 7 % patchouli alcohol D 1.57 f5DMHIFE T~ X417~ (data not
shown) , Patchouli alcohol 33 & U methyl salycilate 0 20°CIZ351F 5 Z&KUL I, 241 0.001
mmHg K3 LN 1.4mmHg THH P P, LoT, b 2HOLEWE 20CHEIET
JER S BTG, ZBR A~ LT 26 A OEIATIASKIE DR methyl salycilate 73 &
D REV, ZOZ LIE, fr2 12 methyl salycilate O] 19 D E D patchouli alcohol 235F
FELTWRICHED LT, 2Oy & HRIER S E o~y R A~—2R{Z patchouli alcohol
% 1[A]% methyl salycilate 23F(E L7- 2 & OFH & S % %, Methyl salycilate 1%, A8/
TERZ BEZE@BAAE L L TR WS, FHIEMGEER . g EEtEmsifEH 2 & 4 s
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~
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U 2 H I ER O ZUIZ DOV T OHEIT2V . AHE T methyl salycilate DWAFL G-,
~ 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
H FETEEHNHIVER 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 =
PHWERZ "3 Z EHL N E T oTe, FTa, WEKZREZREES LV terpinolene 5
J OV 1-octen-3-ol ZIEMELAH E L CRE LT, S 512, BVIRNEICB W TEA Y O
HAERNGFET D Z EO—daBH BN Lz,
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-
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
EHRAIC IR E U CTHW LD HIBEO KRS RN~ 7 A B IS EB 2R
ZRWZ LI, £ LT, TNOHFWEREN S AW LIALEHOH T, FHIBEE R
&% 7% L= diacetone alcohol & terpinolene (22T, SEEREMER BRI OMFA TR L OWE
EHREFBNC OV T ORFZER T 12,

FI. BANTBRABEAZ L VRO B > T LB ORI 2 ff3 2 HAY T, Bl
G K VR B2 5E ST~ U R AR L. SEEIRO A S iAWtz -
a7 o7,

BN T, IEMSEHICEE A EE A HANC L, 20 L IEME L OBRICHOWT O
R, BLTHHEME U OREIEMEFABI IR A1T - 72,

Gy FREEDFALL U728 2 RSREICHRAS L72BFE 6 BVVERIRITEV 70
RERL & HRER AR T D 2 LALLM ENTEY 0 UY XA AW EBRCIEE
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
FENI TR OB 5N TR END,

WL S ZR 2 BRI 7B X172 HEK293 Mifads i) 2 BERAEB ARG I 1T DA
FRBIZEBRIZ I\ T, LB ITAAET D ERE DR AR OTE A bl 2 B e 5]
ZHS TV LFEPHE SN T Y | FHOKBEST VT b REDSEHLOHRIC EHELZR
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

37



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 AVRENTU S ), Diacetone alcohol 13 5 DDIRFEN B D
FHAB LTV, S OICREHDDTD 2 LI K VIREA~OREAET Z L8 T
Hansd,

TEEAEHTEEZA R 5y K 0 R L7~ U 2 B3 EEEIIHTENE AL AT 5 terpinolene 13,
TA DO EFEEFD, MBI S < S, SMUER 2R 2 L b i Cng
AEAEW) & (H)-(4R)-Limonene 1L, T T 7 Bt VERERFOHBRIET ) 710
TH Y GO E Y, (H)-(4R)-Limonene % A4 & 9% lemon oil DWW AR 513,
REHEET N~ 7 A THAZER 2T E0 G ST g Y B, 12080
1 E RIS T 2 O TR . BV T ORBEO—E T EZ#BI L T0Dd 2 L AVER
AFERRIFZEIC K 0 B S 2N > TS P 2 L BB X Al D & limonene & terpinolene
(ZHET DHIETH S 1-methyleyclohexene #1575, SEHEIEICEI G- L T2 IREMEDNE
ZOND, ZORREMAE T 5728, terpinolene DEERFIRDIEIEIZ DUV TR L7,
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KRR

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

KRIGED~ T AT, BHROAET D OMH RIS A RIS 5038, Wifgdhisn
QLB 533 2 72 o T2~ 7 A TTIE A OFE ORI A B 28 338 b o7, =
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), 7235 benzelacetone (IFERIZ I DA T, ATFZHRD positive control
ELTHONTNS
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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 LT & 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
FO2 2D 41D A FNVHDIKBITER S NI AEELZHT 5 4-hydroxy-2-butanone 122
W TR EIT - 72 (Fig. 20a-b),
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Fig. 20
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Isobutyl methyl ketone 4-Hydroxy-2-butanone
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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-#iE 249 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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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 23A E/eiEMEZ R L72 0.1 pg B HRAZRBWOERMEIIEZE 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 HGHHIBV TOREE L HISET 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 }—
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0 1 2 3 4
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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

11|
p-mentha-4(8)-ene p-menthane
N
I \Y
v
I
a
Terpinolene
P N

? T p-cymene

D-limonene L-limonene

Fig. 25. Chemical structure of analogues of terpinolene.
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Terpinolene DREETEMFHBICOWT (I ERE S DOAEBEDOEE)

F 7, terpinolene & 1%, HIEH " FERE A DOALE DI DR 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) DAZEHELT-E T 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 LU 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)

PLEDIFERITISWTHUZ 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

p-Cymene )“

p-Menthane }—‘

p-Mentha-4(8)-ene |_<
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Terpinolene }_‘

0 1 2 3 4
Vaporized weight (mg)

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 33 & T terpinolene DAERITIHA LTz, ~ 7 ADIER & ILIZRIN L 7oA bSiEns 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 RO o7 2 L0vn | ALEOIERFEBUCITR LRI 351 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
A6EW 3 Fiz OV TGS 21T o 72, T DfER, diacetone alcohol 0 H F& &) EAMHilTEE
FEHBUTIE, 2 MDY b Ik ANLOKBRIEZE L T D Z EnbioTe, FrZ, 7 b
VHOFPEIRENEDTH o7, —J5, REBNED L, EFRNEICR 5 2 & TEME
23, 100 3D 1 DEETHIFEEZ AT HIEEBHEFIC AT Z En3booTe, 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
WEBZ DD, ZOZ LIFEBORBEEZIE LI-HEOBRETHR UllamovsSh
T\, B, 4-hydroxy-2-butanone 23\ EMEA /R L7-BRHIE, 2RI ET H1LE
WrEDEIN L7220 Tl < | ALEMOEEDZER TH 5 TRt m N LB 2 B,

Mz T, AKERNIZBIT 28 LAV ORBELZTTC & ZAH, {LAYROTEH 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
I5PE% 4 L CV 7= diacetone alcohol 33 X TN 4-hydroxy-2-butanone D iE{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
TRV KL L TN Z &b, BGREENIRRD & {EEZ BT 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
BHHZEIWRENTVWD Y, E7-, BHERICRHE L ST LAY OB T, AEED
EMEAE EIRERRERIFE 290 < R S5 Z ERAMESN T P, AEBRICE
VT, diacetone alcohol JE{EM VG CTII/KERMS E5H-92 Z & CIEMEDBEEIC L5 LT,
SENITAAET DR FRIIREDEE T SNEZ S OKRGPFEL TR Y | BASHT
EETET Z ORISR L, MRICATT 22 ENEZ 6D, LHiOHRE & Ho
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 792D 1 DEETIEMRZ AL Z LAVRENT, URIOHEIZIBN T, BRIRE 2 FF
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 TITIEDBIBARIZ 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
XRERITRRD b o T, TIUTRRROESHRIE AR DWW T OBLE L B Dk
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 EAMHTEEREICIL, —HE S ONECA ) B I EE S s S B R A fr
DI LAVRENTL, BV OBTEISEI B 2 MEEEMEREBNC OV TIE, BEEL 72
ERHIIOIC X B EBRAEBIEIIRGT ¥ o~ 7 AT 3 & FV WRERHIILA S H OB R AR
%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 L7205 5 LW SN D,

PEFHEME 2 R AL ORSEE AR Z DU TR, 1,4-benzodiazepine DFELEU LA D
GABAa SZFARA~DFELMEDIENR EITHONT, JEENE G- & ) o T2 B8 72 77 C o
WTHEE SIVTNDICT &Y, R F R ORI GIZ L 0 | A FiEE)
EANHIER & RIS E 2 S D5 Z L 1d, AWERREFICH LT U 77— b
PN A SN AT B, ENIEOMEIRREE | 595 MEREBAICS 2> ADHD (1%
RaZEEE) 72 E~Oxtiyhke LOOHT 2 Z IR S5,

ARIBRT, $F7R E R WIRE Lok K Z2H SR D RETIND © B R EE EHNE 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%ﬁﬁ%‘%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
L. T H T A7 A7 A 4E(Nacalai Tesque, Kyoto, Japan) 1 V) 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, ZEOMOERAIL T2 TR E2EH LTz, 7 = 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
ERREEAE ORFTERERISE 235 2 B IR D i 2 B3 2 AR EH TS < R RZAI
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
B LT, vURET—VRICANTZ S, 77— VNTOY T ADITIZ BT A A Z12 X
0 60 2R LT L, 77— Y EEHEIZ 10 cm BRI 78t %~ 7 ADEY) 2 [m 14K
%:%Iz 5 \Faﬁﬂwf”%(% H R EEEORIEE 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 Al—THh %, 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

2,

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 (C-4), 26.76 (C—14), 24.50
(C-6), 24.40 (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

AT triethylcitrate (Z3fiFE L7-AbEW 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) Zf\W\C, n-A 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 & U Dunnett’s test’” 12 & W Z A
L7z, &TOFERIL, fEBRZFEDS 5 %A RO oI PRI A EAD o 5 L 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) EHNEEO—E 2o T\ D Z SR Sz, Iz T,
M bEMn caffeine |2 L0 Ak S BB 1233 5 B ASEER &GRS 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%
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