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The effects of odors of lavender and peppermint on the human AEP
(Auditory Evoked Potential) and EEG

Michiko Kinogiri, Yumiko Isaki, Sachiko Miki, Noriko Furuta and Takumi Tkuta
Department of Neuropsychiatry, School of Medicine, The University of Tokushima, Tokushima
(Director : Prof. Takumi ITkuta)

SUMMARY

The effects of odors (Lavender and Peppermint) on AEP (Auditory Evoked Potential)
were studied with 15 healthy male subjects aged 22~39 y. 0. (mean:29.1+4.8y.0.). EEGs
containing AEPs evoked by click stimuli once every 5 seconds were derived from the two
derivations (3 ch: Cz—Al1+2, 6 ch: Cz—T5), and recorded into magnetic tape. Reproduc-
ing the tape, AEPs with 1024 msec of analysis time were obtained by averaging 100
responses, and EEGs were subjected to the frequency analysis. In the experimental session,
EEGs containing AEPs were recorded before, during and 15 and 30 minutes after the
inhalation of odors of Lavender and Peppermint. Consecutive changes of group mean AEP
were studied. Indivisual AEPs were subjected to the component analysis, and to the
statistical assessment together with EEG. The following results were obtained.

1. Subjective assessment for the intensity and pleasantness of odors was not only so
much different between Lavender and Peppermint, but close similar among the subjects.

2. During and after the inhalation of Lavender, latencies of the middle latency AEP
including P2 latency, and latencies of long latency components (P6~) significantly or not
significantly increased. Peak-to-peak amplitudes including P2-N2 of the middle latecy AEP
significantly or not significantly decreased. During and after the inhalation of the odor of
Peppermint, latencies of the middle latency AEP including P2 latency decreased but not
significant, and peak-to-peak amplitudes including P2-N2 significantly or not significantly
increased. Amplitudes of long latency component (P6~) did not change significantly. In
conclusion, sedative effect of Lavender and a kind of stimulating effect of Peppermint on
the middle latecy component were confirmed by AEP.

3. From the changes of P2, which derived from the brainstem reticular formation, it
was said that Lavender inhibited, and Peppermint activated the reticular formation.
Increased latencies of the long latency component of AEP during and after Lavender
indicated the secondary inhibition of cortex succeeding to inhibition of the brainstem
reticular formation.
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4. Although the mechanism of olfactory system is not clarified, the odors of Lavender

and Peppermint were might be differentiated in olfactory systems below neocortical

olfactory area, and act on the reticular formation respectively inhibitorily or excitedly

through the medial forebrain bundle.

5. It has been generally said that olfactory stimuli activate the CNS through the

brainstem reticular formation, but inhibitory effect of Lavender similar to that of minor

traquilizer, besides activating effect of Peppermint was verified for the first time by AEP.

(received November 25, 1996)
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N3 76.4 | 100.0 94.0 99.0 75.2 99.0 | 118.0 | 106.0 80.9 95.0 93.0 98.0 76.0 | 100.0 | 120.0 | 104.0
P4 88.7 97.0 97.0 | 100.0 76.7 | 117.0 | 118.0 | 115.0 89.1 96.0 93.0 |.100.0 98.0 129.0
N4 | 108.4 99.0 | 99.0 97.0 | 104.3 | 100.0 98.0 98.0 | 101.9 97.0 98.0 96.0 { 100.5 | 101.0 98.0 99.0
P5 | 167.0 98.0 | 100.0 99.0 | 155.5 | 103.0 | 100.0 | 102.0 | 162.5 | 100.0 | 100.0 97.0 | 157.1 98.0 98.0 | 100.0
N5 | 274.9 97.0 96.0 97.0 | 266.4 | 105.0 | 100.0 | 101.0 | 263.5 | 101.0 | 100.0 | 100.0 | 265.9 | 102.0 | 100.0 | 102.0
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N3-P4 397.0 | 356.0 | 244.0 | 231.0 56.9 | 256.0 69.0 | 231.0 | 367.0| 146.0 | 145.0 | 157.0 | 780.4 96.0 83.0 3
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N4-P5 [3539.1| 97.0 | 79.0 | 92.0 |3666.6| 93.0 | 91.0 | 92.0 |3374.9| 98.0 | 90.0 | 89.0 |3740.8 | 86.0*| 83.0**| 85.0* ¥
P5-N5 |3766.1| 100.0 | 103.0 | 127.0 | 3413.6 | 108.0 | 113.0 | 127.0*| 2955.8 | 97.0 | 116.0 | 137.0 | 3152.8 | 99.0 | 106.0 | 120.0 i
N5-P6 | 1872.8 | 85.0 | 134.0 | 227.0*| 1605.9 | 102.0 | 123.0 |172.0**| 1067.0 | 107.0 | 170.0*| 195.0 | 1091.8 | 124.0 | 170.0*| 207.0 (z;
P6-N6 |1025.1 | 107.0 97.0 | 116.0 | 997.7| 77.0 88.0 | 111.0 | 1103.9| 102.0 | 112.0 | 123.0 | 966.4 | 116.0 | 112.0 | 118.0 I
N6-P7 836.0 | 119.0 99.0 94.0 | 992.6| 88.0 | 114.0 75.0 | 1064.0 | 101.0 88.0 97.0 | 1040.2 | 116.0 | 104.0 | 100.0 I\
P7-N7 | 542.7 | 130.0 | 152.0 | 186.0 | 770.6| 92.0 | 103.0 | 92.0 | 511.9 | 167.0 | 137.0 | 169.0 | 626.7 | 174.0 | 168.0 | 143.0 é
N7-P8 684.8 | 113.0 | 105.0 | 100.0 | 842.8| 89.0 82.0 81.0 | 736.6 | 110.0 90.0 | 102.0 | 806.9| 141.0 | 119.0 | 107.0 g
P8-N8 | 596.1| 95.0 | 133.0%| 106.0 | 620.8| 104.0 | 121.0 | 118.0 | 676.1 | 116.0 | 108.0 | 131.0 | 786.2 | 100.0 | 91.0 | 107.0 ;#H
P3-N4 |1837.9| 78.0*| 77.0 | 76.0**| 1970.3| 89.0 84.0 78.0%] 1625.6 | 392.0 | 374.0 | 275.0*| 2088.3 | 81.0*| 69.0**| 68.0**
N1-P3 | 532.2| 440.0 | 563.0 | 164.0%| 566.1 | 415.0 | 541.0 | 267.0 | 689.5| 68.0 | 152.0 | 148.0 | 896.2| 89.0 | 82.0 | 87.0
N1-P5 |2376.9 | 110.0 | 111.0 | 112.0 | 2270.4 | 114.0 | 115.0 | 127.0 | 2399.9 | 89.0 | 90.0 | 97.0 |2587.9| 92.0 | 84.0 | 86.0
P1-N4 | 1744.7 | 67.0**| 70.0**| 52.0**| 1814.7 | 67.0*| 71.0 57.0%| 1484.0 | 136.0 | 122.0 91.0%| 1729.4| 92.0 | 106.0 75.0
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IvibTh, mHEE S, GVCRIBEIE ERL TH
FIF I 6 PHIR T power %23 L Tuied, #ic

£5 FTRVYF-—BLUOR— 31V L BBEED power %DZEAL

4 6 al a 1 2

P (He) (2.0-3.75) | (4.0-7.75) | (8.0-9.75) | (10.00-12.75) (13.0/-319.75) (20.(?—30.3)
LA DU/BE 1.00 0.90 1.77 1.82 1.02 1.09
8 3%% | Al5/BE 0.98 1.08 1.45 1.72 1.09 1.01
A30/BE 1.42 1.14 1.33 1.08 1.16 1.04
DU/BE 0.93 0.92 1.61 1.35 1.03 1.16
586 FH | A15/BE 1.07 1.12 1.39 1.30 1.07 0.99
A30/BE 1.59 1.28 1.51 0.97 1.18* 1.03
PE DU/BE 1.16 0.95 1.03 0.95 1.07 1.18
£ 3% | A15/BE 0.89 1.00 1.28 1.03 1.03 1.03
A30/BE 1.23 1.14 1.00 1.08 1.08 0.98
DU/BE 1.01 0.93* 1.16 1.00 1.03 1.46
%8 6 %#H | Al5/BE 0.89 1.02 1.36 0.99 0.99 1.08
A30/BE 1.56 1.38 1.15 1.04 1.04 0.92

WRERFH BT 5 RAEBFROG-HHF (DU/BE),

BV RBH#155 (A15/BE), 304 (A30/

BE), ® pewer %D\ FIBAET power %Iz 3 5 HOFY., I X EDZED Wilcoxon signed-ranks
test DFER (B 2O *HIE, * P<0.05 ** p<0.01). LA 3 v & —, PE: <=3 v}
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Nt= 3V P OBVHOESFT, H6FETIFHEHN
BRECEA LTI 93%). aBEWHBTIE, 7V 4
—T% (97~182%)~=— 3 v +Th (99~108 %)
power %EML TR EIMOBERS v & —
DEIHKEDoT. SEHETIBEVRBZ L »T
FRYKE—-THh~,— 3V }Th power % DL
—EDHERERE Lot (FEH).
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5 AEP & B4l o BB IR B power % & O FHBY
5.1 % AEP B4 ¥ & B oo F 3 B0 1% 7
power % & DB

SRV A —DEWTIHEIFET, aFTHIET N4
A EoRERRSER & power BBV THEBERA
OB D -, HBOFHETH o WHIR T P5 WL
power BIETHERADHBEND - 7.

6 FRUVF KLU 3 v DBVRIET, 35X 00 AEP £ R0 &M

B 0% B EHEIR power % DFHE]

P1{N1|P2/N2|P3|N3

P4{N4|P5/N5|P6|N6/P7|N7|P8| N8
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al
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P1|N1|P2|N2|P3|N3

P4/N4|P5/ N5/ P6|N6/P7|N7| P8 N8
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al

al

B oW

P

p Al
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)

6

al |T 11

a2

HEH oW

g1

p2

MERFEMLELE I A AEP

B OB L, B0 & RIBECR

power % & DHBIREOBRERER (T 1 p<0.05, T 1T :p<0.01, T, |
BENRENIE, ADMHBIRXEHT). LA, v & —, PE, 3=V}



FRT FRVEF—BIVSA— v HVRIED, L0 AEP £ 45 © peak-to-peak #RIE & M¥ 0 & BB EE IR power % DAEEI

PINI|N1P2|P2N2{N2P3|P3N3|N3P4|P4N4|N4P5/P5N5|N5P6|P6N6{N6P7/P7TN7|N7P8 P8N8/P3N4|N1P3|N1P5/P1N4 3
P t ot
! 1
A
g 2 !
L A1
82 t N
8 1 | Ll i%l
A 1 i l ! |
% al 1 ?-"E
Zl Pttt "
1 Ll k-
82 Ll 1
é 1 B
6 t o 1 I
£l o >
Zl { t i
p A1 A
B2 i) ) o
P) t H
E b
2 ! ®
g e Vi i
A1 =
B2 1 i
u

MESFEL HEEE S hic AEP &% @ peak-to-peak Mg &, B43k D £ AR K power % & DHBAFRE OBEREE. (1 P<0.05,
T1TIP<0.01, T, |, @XxhZXhlE, AOMBIR®EPHLT) LA, 5Xv & —, PE;, =t—3 v}
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_RA—3I Vv FOBWTE, EIFET N, P8 oK
ERERL S BERF & 6 P I power %IXIED, MBS
& a BRI power RICEBRAOHBR D -1 B 6
FETIE, ol BT, Pl, N1 #E L powe % & D
THERIEDHBENR S 5 7-. F1- SPHIE T P8, N8
& power B THERIEOHELED -7 (F6).

5+2 % AEP o peak-to-peak #EHE & 4 o B
#IR T power % & DFIEH

7RV F—DB\TIR, 53 FHTIIP5-5 N5-P6
& S HE power BICHERIEOHBELR D -1, FH6F
T3 P5-N5 & ¢ #1® power %1z, P5-N5, N5-P6
L 0B, power RN EFHAEBRIEOHEH -
&

RA—IVEOEWTE, FIFET, P5-N5 L6
#i% power % & O EE L EQOHBE -7 6
FHETH P5-N5 & ¢ #i power % & DI EE 2 IE
OHBEERD - (FT).

% £

AMRTH IRV F— L= v DBV,
BEBRE~DT VI — r b, HHEBREIECIHEE
BERERRET, R FRERXIFRVE-DEI DX
DREBU BENRSE D ote, Fh, F_XVE—F R
— IV FOGVOWTHE, B TRECVCTRbH
BEOFMIIBE T 5 2 HEP L TEh, Guek
THMAMEATHEL TWBZ LRI .

AR TR, F_vE—-DBVHIEIX b AEP ©
PR P2 BELERE DO EDTERL, P2
N2 IRBAER LD O EDTEA L, RERRSE
B P6 LI THERLDODEDTHEELR L. <
K= 3V OEWRIBTIRREBERS N1, P2 @RS
AETREVAEVIIES R X OB IcEREL, N1-P2,
P2-N2 IRIBIXAR b Db RHTHAL, RERNKS
TREEREERD o, ZDXIIE,
F—LR— v o8RBT LT AEP X5
PRS- 1BLERL, BIhEBRERSZS v
— TR « REPALOMHE L, ~A—3Iv T
TN - RIBEAODHEEXYE L.

ABFgeD AEP o P2 i Picton & (1974) » MLR
(Fh¥ERERUE) @ Pa #2434 %. Thopson & (1960,
1963) 1% Pa DEFEIZEIT 5 % 2 OBHWEROEE 2
5, TEAER 15~40 msec DL, HIFHEREEHATFC
REETABEROKITIC I WTCERFEIh, BERY
BERZAE, RENEEZMLTRERC TS Eh
b, MBEREEROBMNTHAHE LTS, T

TNV

W (1986) X, 24 FIOREERESIDO 55, AEP
REERRIETH 5 Na (RBERO N1), Pa (KR
P2) ODEREZ I LIEMNIHLTH2HTH B Z &h
b, Na, Pa X IBREHRFR L T2 2 L I3 EEL D 5
& L, ML-AEP (h#ks AEP) O R EHOL TR VE
FTRIEETHSHZ &b, Na, Pa BIXEAIBEE~DHE
HREEROBEH YR L 0T, LA
B b b AR ERIC S 2 IR BRBE AR B 1R Bh % [ ik
L7cbDTHh ML-AEP 3R OBEEDKRRICEH
AT HhEBEL TS,

—7F, BEOEKIC OV TILRECARBE AL %\
2, BA Q98D & B L IBHR S A ORERTEEE D
2 »FTOBEMS LPOF (Lateroposterior orbito-
frontal cortex), CPOF (Centropostrior orbito-
frontal cortex), RUOKE FOMNUIBRK THE SR
EERVHL IS h, BREREHGV-oFR R
Tl - THIBLKREE, Rbkd, BIRE:, RiEfScE
b, b, (VERLREE» L&A E># T LPOF i
B 5K, QRMkE»ORKREAMBE % T CPOF
Z AR, QWA HEE LPOF 10X 5 &8 s & 2
BRI TWwb. Rudolf & (1991) (IMEER% H7c — %K
MR ARMERE (IR S 2 8 - CBUREERTUE, W
KE, RMEERER, X UORMEAUBCEL,
KE LB OBREEESRCE 4 DR TSI VLR
XBHELTWA. ALK Rudolf & (1991 2, #
BREA~DOBREMA T BT 6 S AIRIREZ A LT
BRI R B LT B

B AlizovTix, Tanabe & (1974, 1975)
X, vARMoT, SEEORL BV ERE Xk
DR, FIELREE, Rokk, HREANH, #iEE
REEmAIETOREED 5 »FTCH/NEELTAL
THIRDIEE AR L OFER LS, REAEROMINL,
IR X b EALe - TIRET 5808 i
{7gh, BUOBFIIFEETRD I{TbhT 3%
ERRLTWAA, RIEHEREHEL » T O RS,
FIEREBECR T HHBEOH VOB fThh
TW5b ERNT 5,

BHE AR I OWTIRE KRB ES L, BED
A VL A DFIBEER T E 2 & TR Bk E~AT T
BhE DT LA TR, L LATEEREFUT
DOBRBERBICRNTE TRV E—L =3V DY
WHARFIZhBZ ERDY 5B EEZLRS.

Arduini, Moruzzi (1953) X, G\WRIEL * D EAE
BWRER TS TR e EERILYRITC &,
FLCDBRITHEATILIRENTI LR WE



72 R/W=Z/F, H o @HF,

LicZ &b, BEMAS VL2 LiEkE LT v
RAREDHOBRIERICE TG T B EE L. &
DT EiE, EFRDO~A—I VDL HEVEEKT
bR ERR A LRI T AR AR L TV 5. IR s
(1995) BHRFICE > TARIK LB 1V HFERO
BWkERTAZ Lk b EEG LoErEBA T 5
EERL, BOHBEREEECREL AT L
MTEHI LMD, ZOERYE, AoV 2525
TREDEEEY LR X H D EEBL TS, &
7z, Pietro » (1990) 2, stage2 DfERF DO e b iT
0.26 mg/l D=-— 3 v tDBHWFIBYE 2, HER
LMD, Pled &b 0B LRSS S high fre-
quency EEG burst 233 28X, GV-FIEFc
BEICAZEVWZ E2HMEL T 5. AR T NEE
B DRIE ¥R+ 5 AEP thigeik 4 o R4 4E,
REHBAIBDOIRBZ L, GURIBFORET
power %7\ WHBR THEBEREA L T2 Ehb,
R — 3V P OBVRIBICIEREEY LR X2 e
NHBHIENETEIhi.
AT, TV —DHWHIBI L b AEP
D 8 ~50 msec DREERFRS TERIER, IRIEH R
AL, 50 msec Bl EDRERE G OBWRFVRER LIZ
LR, 7RV -G WRIESRRIEREICATIL T
Ak EIEI L, ETH@REthic X b KMEE®
ZROCHF S hicied EFE 2Bk, EREDI S,
—BECECRIB I ERERERRET 5 L I hTw
B, FRVE—DEWRIBIIR -V ERRETR
D, FILIAOFRIMEWERRD B = L HFEE S h.
MAS (1992) oA TD, 7V F—DG\WT, ¥
B CIREDE o BN L CHEEESBA L, £
BIHEAL IO\ Ti P300 RS IC B\ THRICIZEY
BB, WBIETLAER->TWA, ZoERIZS
WTHIAE B, 7V & — RIS R aBae c BIE
L SRR E IR R R RIE L oD E BB L
TWBH, KR TIE AEP RT3 v E—D
OGN RYEET S Ll TER.
FRERERR A D IE I E 12 & i3 o T in b,
FiL oL (1993) 1, DM E RO & 7o 5 PR
JanEME LTBEETCEHEHOARIRT VWS 4ED
BHER, OVERZLORTS /A7 Vv vIFEH
Beat QFMUREE, —BEX SRl EhEE%
I ORTEL e = EEINRS HBEKRTHEOA
FEEEBRLI VR TH e 22 I VIERHEH WHKE
f /YR TOFOLKBENCD 5458
B, BIUEZoAMAI~NDOERE LT /N

EAKRtEHmF, FH OBRETF AH B

CEETHMENLRT AT eF A 2 ) VIEEIMRS
BHFT5. 205 bRDEHBEE-+ F = = VfE
BHEERIBRERRTHE AN S = 2 —r VHEL,
FEHARE D W) B ELER H T o 14 =e B b oD £ B 45
PEIL, WD/ A7FFY vRUWDOT7EFAL=Y
v VEBDI: B Y D 1AL O RIB T AR AT Rk
DAL 7 RKOEMMBRD bl BT 5, &
D LMD, FRXVE-DHVWREE e = VIEE)
HEHB, RAA—IVIOBVREE /AT FLVFY
YTHOT e F ) AEBHER S OBSEM DR REH
Ezbhic.

T=TIE—TRI VL — IARRERPEB A L
THENSDL L IhTEH (Tisserand, 1985),
Shagass (1974) & X+, RIMEIETH 5 bar-
biturate, alcohol, MITNKETRHFREMOBRLR,
FRIEBRARELDZEnD, 7V F -0 VFIRIZ
ChLOEMELUL-MEERE2AETA D EE L
bhic.

%7, s (1992) 3 PET, B¥, +—=757
4 —=RAWT, BREFREORINBED L D L BEK
ThbH5~120 pHICHEET 5 EHREL TWHH, K
HRIZB T TRV & -GV ORFIRfEA R,
HUREERT TR OGVRIMBELI KL TRY, 8
VCOREAT BB LD 30 5L EEEFEL T
BT ENHER IR

] i

BERABHEDBEEHNRELT, FRVE—BIV
_RA— IV FOHVWEEDERERT| X8, AEP X
U i RIS+ 8+ R L. BB (CZ-A1+2)
¥ L OPEFHE (CZ-T5) »H0 AEP 2 STURE %
BRI WCRIBGT, BRI, BRI 15 4,
BRI 30 20 HEEL, AEP R, RIE, I
X OB o TREERANIZ, MEEHAYICERES LA T o
Rugr.

1. SRV F—-LRII=-3I vV IEDHVIZOWTHE
LB RREY Th ThEERECTM I L 5,
2 O00H)CETHE LR« RRER K& e idieno
fo. FRAHREOFMITIAE LR - HRE L b
BT52BEcERL, GOl AEBRER TR
BELTWAZ LR,

2. IRVE—DHCRIBFNLERIEHIT, HE
BT, FRRES P2 BRAIERELIOLEDTER
L7, $ERRS P2-N2 IRIBIAERELLOLEDT
B L. REBERSBRIEEREILILZETERT
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ol =3V I0BVRI¥TIE, BHEHET, &
WS P2 WEHIARE TsWAVER L, R
5 P2-N2 #RIBEE 3 FHETIIAR TRV AL
LHEBREL, FeFHTIYVRABPEECHEAL
FORLHEAEAYRE L. REBERSBRCES
Fitidishote. DX 5ic, AEP bR 515 X
VE—TIIE, -3 v TRREYE L.

3. AR CTHBRERGCHERTIEE LD D
P2 DFALH D, T <XV & — DB\ FIB TREER B A1
EAIHE I, - IviogGuLRBTIREEIH
tbDEE L. Fl, FXVE-DHVRIBHNL
BORBRROBROFELER T, BRGEEDOM
Hick b R KREE IH I R b D &5 2 1.

4. WEHERIIRIEEDL A TRWESBE A,
BEDHL, FIRVE—E 08— 3 vV OECITRTRE
HEFLTOREEK VTR Eh, RRERIRKE
AL CHREREIC AT L, BREBIELY T hTh
i, RIBELAL 0 LHTL 1.

5. —E, BRERBANC b RERERER
EEIhBEEZEZLRTUVWAR, -3 v R EE
EH, 5V & — T3 LERCELL 7o R IEIE
AhbsZ L2 AEP it X » THISH TEE X hie.
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