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Study on the Sedative Effect and the Anticonvulsive
Effect of Incenses in Aroma Therapy

Tae Won Song*
Department of Rehabilitation Medicine, Colleage of Oriental Medicine, Dacjon University

in order to prove the sedative, anticonvulsive effécts of Incenses and to identify the effect of this medicine to
cerebral glutamic acid and GABA density in experimental animal, we used Incense which was made of traditional herb
medicines. We also examined what kind of material is to be involved in biosynthesis of these elements. in addition
we experimented to find out synthesis of active GABA-T. Incenses were inhaled 8 hours a day for 4 weeks to mice.
Finally we have following results. On the convuision induced by pentylenetetrazole(PTZ), Incenses showed significant
anticonvulsive effect. Density of glutamic acid in brain was significantly decreased. On the contrary, density of GABA
was significantly increased. The Activity of GABA-T in brain was significantly reduced. The quantity of lipid peroxide
in the brain was significantly decreased. Activity of xanthine oxidase and aldehyde oxidase were significantly reduced
in brain. From the above results, we confirmed that Incenses decreased the density of giutamic acid, increased GABA
density and decreased the activity of GABA-T in brain. For the convulsion which was induced by PTZ, Incenses
showed significant anticonvulsive effect. With this we can recognize that Incenses had ability to control the quantity
of lipid peroxide in brain. In the conclusion, Incenses has significant anticonvulsive effect, so | strongly recommend to
prescribe Incenses to treat convulsive disorder like epilepsy.

Key words : Incenses, Aroma thraphy, Anticonvulsive effect. Dabo, Bolim, Chuiwoon, Jingkwan
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2 Jglo) AIES SEE (REERAIS) oA TS B
B, ZH, TR BEBS AESIRCr B clean bench Woj
A BES Bl HAE AKF2EA 2A She #EY Yo
Z stk B9 HYU2 31500 8AIRHA 10:00-2F 6:00)4 1
FolA 5589 FUEE sl

EES (F2LESEVEERE 2o} 4y &9
(25:20£2C, &5.40-60%, B9H124)7} light/dark cycle)2Z 2
F 50t HEA7) AF 25g 9 ICRA &4 47 1! 180+10g
9] SDA EFE ALEGIAUTE 4f A 441} BU2 ALEE AA
SHI 20k HFHA YLk olul E4EM0 IF HEE 16

2

AHEEES YHAIHRA 10:00~12:00) ol Rx]SHATE
A]oF & pentylenetetrazole, phenobarbital, chlorpromazine,
strychnine, Y-aminobutyric acid, L-glutamic acid, o-phthaldialdehyde,
bovine serum albumin, ATP, nicotinamide, NADP, NADPH, a
-ketoglutaric acid, xanthine sodium, N-methylnicotinamide
(NMN),

Cytochrome C &2

24-dinitrochlorobenzene, L-a-aminobutyric  acid,
SigmaAl FEUS.A), glycine, NN'-
methyl-bisacrylamide, ~malondialdehydes AldrichA} A&
(Japan), reduced glutathione, pyridoxal
5-phosphate, oxidized glutathiones= FlukaA} )& (fapan),
semicarbazide, phenol reagent= Junsei chemicalA} &|Z(Japan),
HE (Japan), high
performance liquid chromatographyoll AHE¥ £} methanol2
SigmaAl AlE(Japan)E AHESIA2H, 7]Et ALSTE AlF2 S5
WA g Ao A5 Haldt AE AMEsIth

A8lo] AHES} 7]7]% membrane filter(Gelman, 47 mn, 0.2
im : Microfilteration systems, 13 mm, 0.2 um, U.S.A.), filter holder
(Milipore, 47mn : Gelman, 13mn, U.S.A)), UV-spectrophotometer
(Shimadzu, UV-240, Japan), refrigerated centrifuge(Beckman,
J2-21, US.A), ultracentrifuge(Hitachi, 65-P7, Japen), HPLC
column(Water, RP-C18, 40 gn ILD. 10 ym, Japen), HPLC
pump(Varian 5000, Japan), HPLC controller(Varian ODS 401,
Japan), fluoresence detector(Varian, Japan), cold lab.chamber
(Korean manhattan, KMC-8512, Korea), ECT unit 7801(Ugo
Basile, Italy) S01rC}

propionaldehyde,

trichloroacetic ~ acidi==  KatayamaA}

2. gEH nAs T 57
Sohn £9] wi™o)| #5)3 pentylenetetrazole(PTZ, 70mg/
kg, s.c)@ FARl 289 W % Ag9 RFE BEGIUCE

3. ©]x£&) & GABA Y glutamic acid® 82 54
X %2 & GABA W glutamic acid9] &} £H2 Allen &
o Mg ot WASIYCE HXAE 1mM aminoethyli-

sothiouronium bromide®} 2mM pyridoxal - 5-phosphateg =
&}5h= 0.3M triethanolamine buffer(pH 6.8)F 10% vk 2N
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g€ ZEA8E thE 15000xgolAl 2027 FMRZIGY g2
postmitochondria 2&& Y&AZS 200mM potassium

phosphate buffer(pH 6.8)o]] H7F3)} & 2 d9) ethanolZ AN
Ak oA AUREISH 2 YEAS membrane filterS
AHESH At T GHEo) ERE GABA W glutamic acid
-»] e ULWA SZnEINIE o885l BElAII & &

FE9] FAAIZTHGABA : 1138, glutamic acid : 19.88)3 vl
;§}019_} EE Aeidol Fa& 1 gHrS 435It GABA B
glutamic acid®] g12k2 £Z] thiZ 1nge nmoleZ LJERARICE

a #8899 58
1) GABA-TS| &%

GABA-T9] 242 Bergmeyer] uhH o) wizl YETo)
0.15M potassium phosphate buffer(pH 6.8)o] 60mM a
-ketoglutaric acid 10049} 712101 4;m GABA 508 W £AHE &
A9 100£E HE715H incubatorol|A] 30827 ¥ESAIZ] &, old
4% succinic semialdehydeo] ZF 4] 0.12mM NADP 1044
£ H71510 20271 H12A1A M 5= NADPHE 340molA &
ol F4 g2 LAHE6ict

2) Xanthine oxidase®] Z&

Stirpe7} Dellad) wpH®o)  ZFY  0IM potassium
phosphate buffer(pH 7.5) 3.0mo) FA4H 04mE 7i5k1 718¢)
60;mS} sodium xanthine 0.1mE 71814 37TColA BRSAI7] &
20% trichloroacetic acidE 71514 BREEAIFIL HEES F$)

& WA uric acdE ®E 22molA BHAEES £H5IL 254
Aol ZTATI BHTE ARSI SA4EE0 B9l 12
1mg proteino] 4448k= uric acid®] 22 nmoleE LIERARICT

3) Aldehyde oxidase®] &3

Rajagopalan 59 ™o F38l 0IM potassium
phosphate buffer(pH 7.5)0] 7]Z¢] N-methylnicothinamide
chloride®} §AME 715l BFSA1Z] & Y& EQ! 2-pyridoneE
300mol A EZEE FIol HERER EiEsl SEEE
A8t S48H9 de 12Y 1ng proteind] 446k
2-pyridone®] 2} nmoleZ LEHWAATE.

5 iz £ 2 A4 Az
HNZIO] B1RE2 LowryE9) o) 3k bovine serum

albumin(Sigma, Fr. No V)2 E—’F—%,_E sl EE3IPC) 2 4
oA dojal ke BHER + AFWEXRE BABIR L, EAR
£0]4 2 Duncan’s new mulhple range testZ o) 23Tk

4

1. @Z&ol vlAle B

PentylenetetrazoleZ REHE FF S ZHo] thdlo] A@
B AlZHsec)2 tiZ 3 Hlwdle] 4@ o4 DB CWE 2F,
BL2 3%, K2 4FHEE R4 A& E7HE UERIAcE 23
4 R 28 AlRKsec)2 CWE 2%, DB 3%, BL, JKE 475
RE 24 Yt E7HE UERIICE Al A1ZHse)g SHTH
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BRIGEHE)O! 18

3, thEEY Hl sl 4Tl CW2 2%, DB 3%, BL,
JKE 4FAEE 22t RO Ae E7HE VERARICHTable 1).

Table 1. Effect of Four incences (BL, CW, DB, JK) on the
pentylenetetrazole-induced convulision and mortality in mice

Treatment 1week 2week 3week 4week Sweek
Os 48622117 5324199° 6324238° 708+184° 712¢215
BL TE 1689:936° 1735+989° 1839+10.7°° 1908+856° 1912115
Mt 1894+109° 1934¢11.4%° 2037+126™ 21174103 2122+13¢°
Os  503+187° _558+196™ 652¢201° 703+15¢°
cw TE 1809+104° _1809+103° 1914+085™° 1996117
Mt 1998+952° 2003+877° 2108+10.0°° 2187+99%
Os 532+318° 5864213 719+198° 763:2.26°
DB TE 1732¢113 1829£98% 2118+104™ 2007+895°
Mt 1946138 2002+120° 2118+119° 20042123
Os  4724311° 510#213F 582¢237°° 59136 682148
K TE 1679¢738" 17164896° 1788+721° 1856719 1882+8.18°
Mt 19784843 1810+726° 18974653 10524517 1988+6.13°

Four ncences (BL, CW, DB, JK) were inhalated for 8 hours once a day for 4
weeks and phenobarbital(100mg/kg) was intrapertoneally Injected to  mice.
Anmals were receved pentyleneletrazole(70 mg/kg, 1p). The procedure was
descroed n the expermental methods. Values are MeanxS.D. and values followed
by the same superscrpt are not significant(p<0.05) each other by new muitiple
square method. TE :tonic extensive, Os :onset, Mt :Mortalty, BL: BOLIM, CW
CHUIWOON, DB :DABO, JK JINGKWAN
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2. GABAY =L 3}

B9 HE GABAY ge F¥3 23, H4ETaA
CW, DB, JK2 2FajFE|, BLE 3FMEE YA = E71
LIERARATHTable 2).

fll Fll‘

Table 2. Effect of four incenses(BL, CW, DB, JK) on the brain
GABA level in pentylenetetrazole-induced rats

Treatment 1week 2week Jweek Aweek Sweek
5 Ot 115+0008° 120£0.115°° 137+0.087° 163+0083° 171x0.11°
Chrl 54 56 64 76 80

ow Ctt 1.25+0102° 1.38+0110°° 1670098° 1.70+0.096"
Ctrl 59 65 79 80

DR Ctt 118+0.100° 146£0104° 177+0.121° 1.80£0083°
Crrl 55 68 82 83

K Ot 1.11£0076° 1.32+0002° 153+0.103%° 158+0.104° 162+0.112°
Ctrl 51 g1 70 72 74

2 ol vzl

ygs @7

3. Glutamic acid9} T H3}

x| % glutamic acid ZL & 53¢ 234, 4@ ol CW,
DB 3FAIRE], BL, JKS 4FR 28 /94 U&= 2AE ‘/}E}
WATHTable 3).

4. GABA-TY &4 H3]

%% GABAT 48 £33 a3, ABToIME CWS 2
BAE), DB, JKS 35REE], BLS 45ARE] ARk Y= B
$E VERATHTable 4).

Table 4. Effect of Four incences (BL, CW, DB, JK) on the brain
GABA-T activity in pentylenetetrazole-induced rats

Treatment 1week 2week 3week 4week Hweek
g M 193+007° 189+006°° 184+009™ 180+005° 1.80+0.04°
Cirt 43 140 136 13 1%
ow M 196£005° 187+008°° 183004 1.72:004°
ol 142 136 132 125
;g A 211£0068° 186:007°° 173+005° 165+007
Cd 155 139 127 121
PG 200£006° 198£004° 189+003°° 183:007° 180£004°
Gl 143 141 1% 131 129

Four incences (BL, CW, DB, JK) were inhalated for 8 hours once a day for 4
weeks. Animals were received pentylenetetrazole(70 mg/kg, ip). The procedure was
described in the experimental methods. Values' represent meanstS.D.n=7) and by
the same superscript are not significantly different (p¢0.05) each other by new
multiple square method. Act(activity): NADPH nmole/mg protein/hr, Ctrl: % of control

5. Xanthine oxidase % aldehyde oxidase®] &4 ®#3}

ffid xanthine oxidase %! aldehyde oxidaseQ] E4& &4
oF A3}, xanthine oxidasew= BL, CW, DBE 3FREE] JK2 4F
AMEE 794 JA=BALE VERIRITE. aldehyde oxidases CW,
DB, JK2 2Fm R BLE 4FAEE |RAYH U= BLE e
WK Table 5).

Table 5. Effect of Four incences (BL, CW, DB, JK) on the brain
cytosolic enzyme acitivities in pentylenetetrazole-induced rats

Treatment 1week 2week 3week 4week Sweek

Xanthine 378:019° 363023 332:028° 319+027°° 327+037°
Adehyde 1.35+0.13° 134x012° 1214007°° 1.18+008° 1102011

BL

Four ncences (BL, CW, DB, JK) were inhalated for 8 hours once a day for 4
weeks. Anmals were received pentylenetetrazole(70 mg/kg, 1p.). The procedure was
gescroed n the exper mental methods. Values represent means*SD.n=7) and by
the same superscrpt are not signfcantly different (p(005) each other by new
multple square method. CTT(content):GABA nmole/mg proten, Ctrl : % of control

Table 3. Effect of Four incences (BL, CW, DB, JK) on the brain
glutamic acid level in pentylenetetrazole-induced rats

Treatment Tweek 2week 3week 4week Sweek
Al Ot 17.87¢1.21° 1643+237° 1526+092°° 1472+099° 14.36+1.36°
Ctrl 192 177 164 158 154
o Ot 1740+1.25° 16.27£139° 1536+140°° 1521#1.36°
Ctrl 188 175 165 164
g Ot 16.37+126° 15.23¢200°° 1426+008%° 13.18+2.10°
Cr 179 167 156 144
K Ctt 1821:236° 1762¢143° 1652¢1.37° 15482213 15.16+1.42°
Ctrl 194 188 176 169 162

Four ncences (BL, CW, DB, JK) were nhalated for 8 hours once a day for 4
weeks Anmals were receved pentylenetetrazole(70 mg/kg, 1.p.). The procedure was
descrhed in the exper:menial methods. Values represent means£SD.(n=7) and by
the same superscrpt are not signfcantly dfferent (p(0.05) each other by new
mult o' square method. CTT(content):GABA nmole/mg protein, Ctri% of control

Xanthine 368+020° 333t025° 2.36+030° 2474047
Aldehyde 127+019°° 128+014° 1.11£006° 1.09+0.10°
Xanthine 336+026° 300+028°° 220+036° 230+019°
Aldehyde 125+017°° 1242013 101+008° 0.90+0.09°
Xanthine 388+023° 373+021° 360+020° 330+025°° 321+0.26°
Aldetyde 145£015° 1308012°° 126+0.12°° 122¢006° 120+007

Four incences (BL, CW, DB, JK) were inhalated for 8 hours once a day for 4
weeks, Animals were received pentylenstetrazole(70 mg/kg, ip). The procedure
was described in the experimental methods. Vaiues represent meanszSD.(n=7)
and by the same superscript are not significantly different (p¢0.05) each other by
new multiple square method. Xanthine ; uric acid nmole/mg protein/min Aidehyde
; pyridone nmole/mg protein/min
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ZeolY BWHOIT YTMQ) walke SHOE ok W
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Yol 7] 918 pentylenetetrazole 2 AEE
FHE5I 0, U1 92 2= PHB(phenobarbital) & AM23}%T}
PHB= 2BZAZE0] A5k M, 85K, vl 8o 2
goke 2g? gzt K= 244 710] 4ol UL WE
phenobarbitalo} A E ESle X771 HU, S5 (Hole
¥ 02 £80] ¢F Bl orzolt?.

Pentylenetetrazole2 i, EHE R Mol ZHE3lo]
Foi5lH E0MER, &, SRIEEY) Fig 8ol 21, Tt
OF AHS 2HUSH=T" Pentylenetetrazole GABAS] BES
1A EHM AU Sushe AQEY, Wik £, BE A
2 Pentylenetetrazole2 T3t Z# 9] Ay Fekrjo] tiy

HEE 2FNEE HHS IFTARE BEE 4FR5RE 5V}
BIFCE ATHAIZIS RER 2FMEE] %= 3TN RE HWiT
B2 AR AT dBENTF Vet 284 484
2 ZE2 2FAEE 2%e 3FAEE 'wR BE2 454
B E715IAcHTable 1). 594, %3, 2E, BE0| GABAY =

7kl FEHol USE ¢ F Uk E3 AH I BHo] 7
59
(pentylenetetrazole) 2 A& FEAIY] & o4l B &
32 Z£F3Ict Glutamic acid(SEERN2 ol 02 §4
Al o] AEEZcIH Q719 E4ol BEFo] Y& o't &
olM% 71 &% Ziolr). Glutamic acidy= SEHE HEE AL
Mol dgtdElm, AAHZolx BEH JLE2E X9
synapseol|A] fEFSIC}E Ao} 8l6iZr) 2 A8oA] glutamic
acid7} I BES 4FHFE] 2EDR FHE 3TAEE 79
A = 24AE UERIYCHTable 3). GABAE X EFIZAA
£9% GHAY AARSEZLEA 11 2ol 7 2 slgEo
1=0], GABAE A9} Zoll v-aminobutyrate®] HENZE ZA5HH
SREIIEY] fRERE{E(decarboxylation) IEol Sldle] =5
g B8t §4-(GAD)7E ZE310] Glutamic acidoil4] 44€
C} olH%t KES @#dlke RO SFERNIE YRSl s
(glutamate decarboxylase, GAD)= HAZZISIEQ] 2PHE E38)
of f§0l B2 ool Y= ko EXishs ALE WolA
om, o] GADY] R o7} GABAY] WMol ARz e
QIXK] O WZVACKY. w3} GABAE Ff, B, M M %
9] WEZR A E putrescine O F WA E VI $it. GABAE
@A 8 A {FFE 220l SH4F synapsed
ok 20%0lA] MLELZ ALSECY. o] WHS \EAAT &
o] synapsed] MIFIE HHole EEZER, 19 EFdMe
HEZol 4HIsh= synapse® oA, Ho)A|Q] ©HESE Sut
Sk synapsed AME Yo7t} GABAE YAPECE ol
7] Mg kE{transaminati-on)ol] €]5} succinic semialdehyde®
AT L ZAFollE FAL B2 E Eol0] S (succinate) ©
2 AL tialZolE GABAS AZAFLEAE sl 117
AEZ} Cie B2} QT RS E AHEHA ITHEEY £
$HE 711 Uct. o) WAE 2d HEE 2 T, koo
=g, ol ZA N AdxMel MZEUY A FABIEL &

X o

ooy

o

Qi

PTZ

ro M4 & @

] 2A] olmidltel &RBE FHFsKE,

GABAE Glutamic acid®} 84 x|, 4xolA] olg} Zk2 218
2 SHL Y= ALE AAXITHGABAE off-switchE ZHE3)A]
ERANZO S5 A, Yol Glutamic acidE on-switchE
AgoA FHALY 858 8437 2 UgolA GABAY
B2 ZE, £H BES 2FNEE #HRK2 3FAEE 94
U= E7HE UERNACKTable2). GABA-transaminase(GABA-T)
© o7l ALEE X5k AFolth GABA-TE X £
A BoA AAYE UEER KT TR HEA Soll BERH,
BR ¥ GABAE glutamic acid®} succinic semialdehydeZ &
435} A7)E 982 e gaoltk?. 2 Aol GABA-TY
4 RES 2FNRE £H BE2 3FARE #HS 2T
He| f94 s BLE UERNRICHTable 4). 019} 2
GABA-T 9 HES GABAQ &0l el (laiA Wzt
g 4 Aem, §9 FHH A8 HE GABA-TS old) wiE
GABA gEi9] 3ol 718k ASE dzg 4 ot
Xanthine oxidasew 41318 F4~ B9 SHAZA BAIE 2 A
T & ZE HES0 gl BxFHo] YT SEXA M= fF Y
SB/ZRANY MEHolAM &do] wrin ogud Yok A
aldehyde oxidase= xanthine oxidase®} T4E0] cytosol £&oj
EM8l= molybdenghi 1S EAEA SIS vIEE sl
£ FEOA xanthine oxidase®} SYJ B E 7R A0
T} 2 A8oA PTZE ¥ E 72|71 E w, xanthine oxidase
O EHE 'R, £E, BEoX T SFARE A 4FAEE
RAGUAA Z23IAUTE. aldehyde oxidase] EH#S S, BE,
@A E 2FREE 'EHRS 4TFARE fEY UAA 2o
CHTable 5).
o419 dE AME FFSIH, PTZE Retd Felo 394
o] UESE ¢ & UNSH, ¥t dH1 Fdo) A KEEE b
Mk AZAY 2201 GABAY =2 Z71619.1, EEl:
BEzE 20! glutamic acid9) M2 245l B HiEdE %
Z QS 4 ATt E3, AR BEevieg g7y gy
A4 gHoll BHEl= xanthine oxidase X aldehyde oxidase9}
&Eo| A5 BEEC| ZBK TEsT Mo SHEE o4
ol #E3%t S WzEL) Lot ol AANES BPHZE B
BE B £ 228 2 BEY %Ho) & Y 33U &80
Uths AHdo] AEHOZ Y B ASE 474x o] & BE
I ¥ OIS 2438 A2 AIEECh

2 &

Pentylenetetrazole = FHg Aol Jojile= ZFY 4
® Ay AR 398 JUA ETI8KITE HE GABAY
sEe 7YY A S7BIA L, glutamic acid®] 5 & ARl
VA 243U Bk GABA-TE 3914 QA 24811, PTZ
2 fukE ZuolA] ERtiEeg gl f9d A 248K
rl PTZZ f{ete ZeolA] xanthine oxidase, aldehyde oxidase
T AR A 2ot oldg AE AAE Hob, #K %
W RE, AU 08 W 34 3 Ae AR g4 &
8ol 7ivdEch
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