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Summary
Phytoncides are volatile substances released from trees. Phytoncides can be extracted from about 120 kinds of
trees, flowers, vegetables and fruits. They are mainly composed of organic compounds such as terpenoids. In the
present study, we performed a component analysis of phytoncides by mass chromatogram and investigated the
effects of extracts from phytoncides on the blood ethanol level in rats. Terpenoids, phenylpropanoids and fatty acids
composed 52.02% of phytoncides. On oral administration of ethanol (2g/kg BW) to the low-loaded group (phytoncides
0.125mL/kg BW, PO) and high-loaded group (phytoncides 1.25mL/kg BW, PO), the maximum blood alcohol levels

decreased by 21% and 11%, respectively. A decline in maximum blood ethanol level and a delay in the time to

maximum blood concentration were observed in both groups. From these results, it is expected that phytoncide

with some terpenoids may reduce the blood ethanol concentration.

Key words: phytoncide, ethanol, rat, blood alcohol concentration

# B RS, BEEY 7Ly v aTABEHNH LN, K
HrCHEA LOBEORTIE, ARG HIS X, 08 ORIMT 28D b RARESERIIES LTV,
EBHIZ) T T AT D, WhOLHEMRBERIETH S, AR EDXRA[FIZHE T 5F Y o, o
Wiz, ROBPLEHEA BICELWROR, R KORBRSO—2THD 71 My F v FERTA
b LWRBlZR E, HeWNERRPELZNVEG-oTAMNLA LHEWMILEWELZLLELY, $72, 74 rF v NI
1) BIRKFMBERENRLIRL V& — BRI HH 4) SEEKF T MWL T 2R
T 693- 8501 SR ZE T IR (5 T 89-1 T739-2116 |nEEERLETEEN
Department of Experimental Animals, Center Department of Biotechnology and Chemistry,
for Integrated Research in Science, Shimane School of Engineering, Kinki University, Takaya-
University, 89-1 Enya-cho, Izumo, Shimane 693- CYO; ngashI—Hwoshlma Hiroshima 739-2216, Japan
8501, Japan 5) BIRREEFEIEEEES
2) B RRETO 22 FE)‘ff’#Ei*:fif i T 693-8501 @*Eﬁdiﬁi"(b‘m&) |
T690-8504 EAREARYL P )IEEHT 1060 Department of Fundamental Nursing, Faculty of
Research Project Promotion Institute, Shimane Medicine, Shimane University, Izumo, Shimane
University, 1060 Nishikawatsu-cho, Matsue, 693-8501, Japan
Shimane 690-8504, Japan 6) BIRAFEREFEEES
3) BIRRFEEFIHFEEEY T 693-8501 %’fﬁkﬁjiﬁl“'ﬁém%—l
T693-8501 EREHZETIRGEHT89-1 Department of Legal Medicine, Faculty of
Department of Anatomy, Faculty of Medicine, Medicine, Shimane University, Izumo, Shimane
Shimane University, Izumo, Shimane 693-8501, 693-8501, Japan

Japan



T

WOAEWIZH UAREEEZEFELTBY, HE - PLRE
H, &, L7 A NVAERGERHH I LML TW
ZD[Z‘LL]B:D
L2 L7ads, BARROZHEOHY 2GR S N5
LSS, 74 NrFy FBETLHFOMO LTS
P 2 SIS < 3w
E2EOBRINFEFTCIfToTCTEL74 M F v FICH
T HMETIE, WMEPSEESIMERRIERLET v b
(SHRSP) ICKZFEA ML AZAML LS T4 b F v
FAEfE L&A, AR EF O], BRI E 5
HEORER L L, A ML AISRRT 225352k
PRERALEY, 7, RZIZBWT, 74 b F Y FOD
BiEIZ LD, HHFERENOZEZRPICIER LEHET S
FNVATIVTFE FOREIRBDTH I L 2MRLZY,
T2 T, F-ADT 4 FrF v FORBEMERE R
PEICET 2#AEIZ X L, [ HFRRERE T HEE V25
w3zl [ 74 brFy FABAGRMEInizFry o 7—=%
BRL EEBWLEZW] R EOEIFELNT, 2DZ
LIXRBEEAR—EHDOANLIZED 74 b F v FORH
MEKINTVWELEZEERLTWAS
ZF 2 CTAWFZE T, ﬁ%?iﬁ@ﬁﬂ‘* EARZL &S
SNLIEFEUME LB L TRARL74 brF v NIiF
MDOH A7 NS T-AARZ b X 1) — (GC-
MS) ICX BT ahaiT) L& b, S H%7 14 b
> F v FOEDH L, 74 b F v FA3F7 v PO
T % ) —I)ViglE (blood alcohol concentration; BAC) 2
FATTREBIZOWTIRET 21T o 720

MEtE LU AE
1. WEREE
WERARHI 74 b F v FHEABY A7 (7414 k-

7 A118) = vz,

2. WA DR
iR e T — 7 VI L, o Lzl il on T,
GC-MS7#r (Hewlett Packard HP 6890 GC, Hewlett
Packard HP 5973 MSD, Column: TC-WAX, 60m X
0.25mm id, 70°C [5min hold] ~ 240 C [3C /min],
injection: 240C, 94 791 —NIST) Ziro70

3. BN
108 s DO Wistar;2 42 v b (HZASLC. Inc.) %30
PLH W7z, SEEREIIZEm23+ 2°C, RAESE10%,
AR R 121 ] O BHIG U 0 2 2. (7 I 5T, 190G THAT)
DRHETIZBWTHET L7z, SR T %50 [ 6

iFil- (MF, VY% )VEEE) Z#HW, 74 NV5—E
L7z KE K %

RIEERF

W) EERHE IR K HKE

gL

T HEN S H 72,
X EBERRKEBEREWECHEE v 7 —H)

Axsly, BoOEH L 5,

(ZALE A DWW T BIR K ZI Y EBH AL 1T o

7]:._ O

4. BACIZ EL X974

—

Fe L
(1.25mL/kg
RIS BRI (A

(& EERRT H X
J:bB#%(%ﬁimE>

D i UL & %
0 &RIZ= % 7 —n20mL/kg BW (Z£8 K

lco D3

BW)

el

Ny F v FOpsZ

) #2405 & S8, REI(IC
R Y i 7o BREREURHZAK

o

(0.125mL/kg BW) B XU EHEXR5H
275 X ) IZEEKIZTHIRL 72,

W BREUEHEE 1213 B 1w Bl R
£ D 10mL/kg BWTH 5 L

—

12C20% (W/V) R icdsl L -y /J —)V) Z&R0O

x5 L7
L

— VIx 5 530, 60, 120, 2408 X 83604
ZIZZ v be/NE)YHBE Es I EE L,
FOANNR) e AN R FIVTFo2a—TI2iH

Bk 5

-

T & TH250ulL D Mg 2 FRH L 776

1Ly ) —VOERIIEAFEEGE Y7o 72,

A%, M e0.1g, PEMREHE E LT01% 1-7

Wiz, TF NS

T8 — )0.1mL (FIJEHEEE) A2 10mL/S A4 7 VIR
Az L, SbIZTIVI V=N

TEHE L. ZO51 7IVHRA55C TL1557 MniEfA,
ANy FAR—ZAHFA0SmLEHFA2zu<x b 797 (GC-

8A, Shimadzu) (Z{EA L7z, TORERD J7EZ HW

TIER L7-MREMR 2 R ICBACTZHE L7z 5, 7
7 L2 1E25% PEG 1000, 60 ~ 80mesh, Shimalite,

I m#%x AW,

EaW =S

F140C, HAOB LU A 7 A

— 7 Y HREE0C THE L7,
¥ 72, BACO il =

IF i) (2 %) BB 3

X, =%/ — Vx5 %ORRI

: DBACIZ 3§ % WSt B 8 5 B 0

BACL DIt ZKROHTEMH L7,
5. Al MLER
EB R T PFIIE £ fFERETR L. 72, P33

{5 D 7= DR E

EIXFANOVAZ W THsmiT 21T - 72 1%

12 Post-Hoc-Test & L TFisher's PLSD Test# 17\,
p<0.057=FAE/KEL L THEL 7,

AR

1. 74 bYF v FOKRDHH

74 bF v FROH

A DGC-MSHHT 2 17 - 7-



=

%1 74 bFvy FABZA 7DD TE

NO R L Compounds AB NO RT™ Compounds AB
1 4.77 hyl formate 0.011 64 41.61 Maltol 0.257
2 5.21 hyl acetale 0.074 65 41.91 2-Hy droxy -3- propy 1-2- cyclnpenten 1-Dr|e 0.435
-3 o e — B | e S e e Dodecanc:l S o
e | Cyclnpentanmne PP, e e o T Rl e e s &7 7
5 13.17 | O |Limonene trace 68 43.78 Di::henyl ether / b-n-Methyl ionone 0.159
6 15.38 Acetoin 0.019 69 44.00 4-Ethyl guaiacol 0.249
7 15.97 Acetol 0.020 70 | 44.20 Diethy| malate 0.512
8 17.81 Unknow n 0.022 71 | 44.23 g-Nonalactone 0.512
9 | 1845 | |2-Cyclopenten-1-one | | 0.189 72 | 44.45 | A |Cinnamaldehyde | | 0.084
10 | 18.58 Unknow n | trace 73 | 44.88 | @ |Octanoic acid | | 2.707
11 19.06 2-Methyl-2-cyclopenten-1-one 0.158 74 45.40 p-nyenaI trace
12 20.78 | O |Fenchone | trace 75 4551 p-Cresol 0.908
3 2172 Acetic ac|c:| l ThUJone - '_ N __3.943 76 45.76  |m-Cresol | | 0.823
14 22.83 | ° |Furfural 0.208 77T 4600 |6 p—Menthane 3. 8-diol 0.447
15 | 23.14 Unknow n | 0.011 78 | 46.20 | O |Benol - 0.278
16 | 23.78 3,4-Dimethyl-2cyclopenten-1-one 0.039 79 | 46.36 | @ |Ethyl tetradecanoate 0.294
17 | 24.59 2-Furyl methy| ketone 0.191 || 80 | 46.59 | A |4-Propyl guaiacol trace
18 2562 | @ F'rc:pamc acid 2.092 81 47.13 | A |n-A myl salicylate 1.676
19 | 26.20 | |2,3-Dimethyl-2-cyclopenten-1-one = 10207 82 | 47.80 |0 |Cedrol 9.623
20 | 2645 | O [Linalool | o1 || & | 4855 | [a-Bhyiphenol/Widdrol | 2624
21 27.02 | @ |iso-Butyric acid 0.204 84 49.08 B-Acorenol / Tetradecanol 1.543
22 | 27.39 | O [Linalyl acetate | 0.131 85 | 49.16 3,7-Dimethyl-1,7-octanediol 1.543
23 27.65 Methyl 2-furoate / Terpinene-1-ol 0.096 86 49.32 2-Methoxy naphthélene / Carvacrol 0.173
24 | 28.13 [ O |Fenchylalcohol | | 0.061 87 | 49.88 o-Xylenol 0.099
25 | 28.87 |Borny| acetate / 2-Acetyl-5-methyi furan | 0.262 || 88 | 50.28 | A |Bemicin | 0.172
26 | 29.08 2-Acetyl-5-methyl furan | 0.068 89 | 50.40 Piperonal / Hexyl salicylate 0.093
2T 29.34 | @ |Butanoic acid 1.622 90 51.17 | A |2.6-Dimethoxy phenol / Eugeny| acetate 5.267
28 29.62 g-Butyrolactone 0.233 91 51.57 Decanoic acid / Cedryl methy| ketone 0.899
29 29.77 Unknow n 0.145 92 51.74 | A |[Cinnamic amd / Clnnan'lc alcnhni 0.124
& = O... a—Cédféﬁé”f'Bm'i;éfﬁjmedl ____________________________________________________ = <Hew R W R T e S
31 30.41 Z,S—Dhydrﬂ-B,S-dlmthyl— 2-furanone 0.344 94 52.80 Diethyl tartrate / Ethyl hexadecanoate 0.347
32 31.08 | @ |iso-Valeric acid / 2-Methyl butyric acid | 0.169 95 53.22 Unknow n | 0.174
33 | 31.37 | O |iso-Borneol 0.06 96 | 53.94 | A |iso-Eugenol | 0.204
34 31.50 5- Methyl 2(5H) -furanone 0133 97 54.16 Unknow n 0.118
35 | 31.59 Thujopsene / Benzyl formate | 0.133 98 | 54.22 | |Unknown | | 0.118
2 T Sahcylaldehyde / B TEI'pII"IEDI N ol WY TR c:—l—lexyl cmhan*aldéf*iyde e ET 3
£ 37 32.13 | @ |2-Methyl-2-propenoic acid | L 0._03? 100 55.42 | O |Dihydromayurone 0.136
38 32.52 a-Terpineol / 2-Butenoic acid 0.346 101 55.80 Cedryl methyl ketone / Acoradienol 0.54
39 33.00 3-Methyl-2(5H)-furanone 0.179 102 56.49 Mayuri::ne / Golaxolide 0.26
40 | 33.36 Unknow n 0.056 103 | 56.85 | O |Coumarin 0.65
_______ T WMI'Eiér:izfl”ééétéfé”f”Flf’éhta'hﬁi'rﬁ”abi'd" S o TN BTN R e e il
42 | 34.19 | @ |3-Butenoic acid 0.114 105 | 57.63 | @ |Dodecanoic acid 8.027
43 34.34 p—tert—Butylcycluhexyl alchol | 0.114 106 I 59.62 Vanillin 0.214
44 | 34.87 | O |Citronellol ’ | 0.226 107 | 61.58 Acetovanillone 0.052
45 | 35.01 [ |Geranylacetate 0.326 108 | 61.81 Benzyl benzoate 2.621
46 | 35.49 . 2-Methy|—2 butencuc ac:d | 0.060 109 62.03 A Vanlllyl mathyl ketone . trace
- R T R T St mem——r— _h Sl vt . 'Iét'ﬁl'}léﬁéHﬁdé&éﬁdiﬁ'ate _________________________________________________________ ey
48 35.91 Ethyl 4-hydroxybutyrate 0.071 111 63.35 | @ | Tetradecanoic acid | 3.016
49 35.93 | O |a- Chan‘lgrene 0.071 112 63.60 Unknow n 0.435
50 | 36.09 | O |Neral | | 0.032 113 | 64.43 | |Unknown | 0.159
51 36.36 | @ |4-Pentenoic acld 0.114 114 66.44 Benzy[ sahcylate 1.244
8 3585 . Cyclotene | - | ___i S e T R R T - O e
53 | 37.18 Unknow n 0.080 116 | 70.61 | @ |Hexadecanoic acid 4.047
54 | 37.27 Unknow n 0.054 117 | 72.01 | |Unknown 0.735
55 T2 Hexanoic acid / Geraniol / p-Cy men-8-ol | 0.224 118 72.35 Unknow n 0.365
56 38.14 Guaiacol 3. 07T 19 74.16 Unknow n 0.107
e 3 Benzyi ey Cupaeriue _______ o . | e = __h T - e R YTy
58 38.81 2-F’entenmc acid 0.417 121 81.86 | @ |Octadecanoic acid 0.215
59 | 3922 |  [3-Ethyl-2-hydroxy -2-cy clopenten-1-one - | 0.061 122 | 83.63 | @ |Oleic acid | | 0.768
60 39.90 | A b—F’henethyl alcohol 2.654 123 86.31 Unknow n 1.099
61 40.87 BHT / a-n-Methy! i ionone | | 2.347 Others 3.963
T A”Mé’th’;fﬁﬁéiéééi ............. E— ‘ . e —
63 | 41.59 o b- IDFIGI"IE.' o | | 0.257 _ | |

. Retention time (min), O:TILR/ A4 F, A: 7z =)L7A/N/ 4 K, @: IEFEE(T R TIL)EE



Abundance > CH,CH,0H
4000000 ( )
x] /(3)
] CH,(CH,);CO,H
3000000~ 5
i =
2000000+ CHE(CHZJECOEH
CHiCH,COH |
1\ |
|
; |
1000000 H : |
n-fgb"MT"" 1 T T L Ih - T

Column : TC-WAX (60 mx0.25 mm |.d.)
Temp . 70°C(5min hold)~240°C ( 3°C/ min )
(4) Injection : 240°C

OH
H,C0 OCH,

CH,(CH,),,CO,H

(5) CH,OH OH

CH,CO,H @ @

(1) (2) (3)

CO,CH, i
| (5) (6

(4) )

(6)

||
U.JKLW NG Y

10.0 20.0 30.0 40.0 50.0

X 1. 74 b¥F v Fif AB % 4 7D GC-MS 7#r

(X 1)o 1320 — 7 D3RS, TDOHNDI06D ¥ —
JIZDOWTHEEZFETAIENTEL (Fl), £
DiEH, 7NV~ A F (Guaiacol, a- n-Methyl ionone,
CedrolZz &), 7z=nw7u’3) 4 F (Benzyl alcohol,
- Phenethyl alcohol, o-Cresol, 4-Ethyl phenolZz &),
B X ONENEE (Octanoicid, Decanoic acid, Dodecanoic
acid, Hexadecanoic acid’Zz &) 23FEWK7DTHH, Th
5 DREY T D52.02% % 5 &H T W72,

2. BACIZRIZT 74 bV F v FORE

74 brFy FMEHEXSHOBACII A IEEE &
LT, =%/ —1V5#30, 60, 120 CTH EIZ{K{HE
R L7zo 2L XOMHIEIZE 4132, 29, 21% T

=@ ControlE (n=10)

20 | —- ER&E (n=10)
—— EZREE (n=10)
1.8 1 Mean==SEM **P<0.01 vs Control
16 |
Sy
E 4
3 12
o
S 1.0 N
o
P
© 0.8 | k
-
O
o
m 06 |
0.4
N
0.2
DD 1 ==} i i i i =] L 1 i i i s
0 30 60 90 120 150 180 210 240 270 300 330 360
Time (min)
wil - . + i i " B ) -
XI2. 74 b>F v FiEAB Y4 7Oy J —IVIEEIC

RAT T RE

¥ I 1 L) ] i i i
60.0 70.0 80.0 90.0 (min)

Hol2e TI—BLT74 brFv FEHERSER
IR X D RfEZ /R L 7=,

mHEX G HIITEFE LR LT, =7 ) — s
230, 60, 1207 TIXFEIEBEE 72 5 7228, 2408 &
R3607 Tl fEr e A6 GE 2R L7z, 30, 60, 1204
WZBT A PHIERIE R/ 44939, 29, 11%TH o7z,

= =2

KW TIE, 3714 v F v FOMMETDGC-MS
SR T oA, FINNRIALFR, FzoSars)
4 FB XU T52.02% % S TWwize RIZT 4 b~
Fv FDF v POBACICRIZTE LTRSS LI = 5,
74 b rFy FMEHERSHEBIOEHERGHFLE DI
IR L DIfEZ /R L, BACO EH2PH] S 7z,

—MNS 7 — el 5.2y /= iLHIEE
MIE SN S, BACIEK 2D & 9 i OIC 4
o WMDY — 7 IET A X THRINE, 77 b=k
REDSHLEO, TRA WA T E A THNESHNT
A [3]{}

ZOMMBMDOITHMOEE 2 KT HE, 74 M F v
FEHERSHTIE, EKHERSGHIZT L2400 ~ 3604
B DMEHZAFER N TH o720 ZNIZDOWT, FEHLHIE
7 FIZ X B O M omE™ X 5L, 260mmol/kg
¥ J—=NV#5 (PO) #2KMHEIZ, 50mmol/kg kv
I r7zElixS (PO) L7-#%OBACOREREZEALIX, |




VI ¥ 5%

(FTHEFE) DBAC LK h A&

2 ~6EIChloT Y ) —LDOAIRE

(p< 0.05~00D) ICEfEE 2 Y,

X -BACOHZ bR ThHo72o ThHH, MIVI
SWCX DTS — VOHHEILAFED b 1L

v DB E
720 S E DK

BT AT7 4

b¥Fy FEHERFHD

2405 B £ 3605 THOBACIE, MEBRHEEL L THEMHEE
AEEZRODLIFTICEES ol L
36073 D [#] D iz BE DB & 130 FERE X 1) 3% R
MThHholzZ &b, 74 b Fy FEHEIRS T
DB FRTHABEEDEZ OHN 5,

o712 DD
7l 240~

¥ ) — VR
HEARIZHL Y 3A

AFNI2T VA~

VDY) ~ 98% 1L, NI

CBWTRE SIS, FIBETOTVa—VREHEIZT L

X 7 0 ) =L

I — )V i K Z % %% (Alcohol dehydrogenase: ADH),
B %A F b 70— AP4501E K A =

rua ) —h-x% ) — VIR (Microsome ethanol
oxidizing system: MEQOS) BXU'H ¥ 5 —EI1Z X W {CH
atl, TR MTWVTE FiICizhds TR PMPTIVTE FlAS
S5IZ7 VT e FhiK#EEEZE (Aldehyde dehydrogenase:
ALDH) 2 X D EERRIZ 22 ) TCARIBE B TR A A &

KIZAH S
1 S

% [3.1»-'1]0
J — VIR LI &

> CHPENIEAEINTZT

7NV Fe FBIUORFOBETERINS 7 ) —
FIYVNNVOEFENE-MENZEESFEHINTWS

[ﬁ,l?]D =4 ]) .

5 3 H I EA

NIZBWT Y 87 H%

%, lEE®EEE{L, DNAYMEDOEEZE xR L, ZNIZX

) R BIEFFORBGHLEL, Efbz 13 OBk
WAFORF 25 SR ITRRHEE 2o T

1t, PERIA,
A T NV

THK L7 —F TV HIITHEERRNICHERE

" % Super-oxide dismutase (SOD) 5D HLEE{LEE (1

o THES

NBA B RHILA L ADBEL DL &L

KA DB TS TE 2R, PUR{LWED

& AT B &

wERE U7 — F A5

2= DR 2R

2-picrylhydrazyl (DPPH) #)

R T

7805 C < Bo

5 U3 9 50FH 35 o FiE iy

FHLD T v a2 — )V E AL

PIELTWD, TOHTI, 1 -diphenyl-

HW=7 1Y) —5 AR
G % R & L CHEY = % A SR OHURE

(LIEHEEZERD TS, [BIFRICTZ4 P Fy FIZEEhs

7 ) | L

= YN

gL TWA

FNRI AR,

N ) 4 FRILE
BEABVEVWIHREDLH LN
H B\ I Mochizuki 5™ 0 #

W DODPPH T ¥ 71 ViHZERD
(1)

o X 72, Majchrowicz

B Cld, & 5MOAKERD

Va — VIR 2 BIE 3 AR R A 7D Z
b, FNHOABACOKTIZCES T A EN~

oANEERTH W
Jxz=)v7uaxx) A FRLEY, Ialiik

74 bFy FOMRIT,

2L E LT, TomE  DAMEEWEHZzET. 29

L7-fli & DS DPEACESES L, =% /7 —Vollfig

B FROWEIIREE R LD EEL bLD,

SEOWETIE, 7 b7V TE FiREEIZET 5 HRE

Ciﬁ‘?b fct 751"3 7’:0
ALDHIZ X9 A 1&

LU 72edds, 74 b¥Fv FiZlx

[19] 2

TLEERTT e BT A HEE D F X

GNB NI L TIREHBEIRFZ1T) TETDH 5o

AKX, 74 by F vy Fixdgy MBI A
BACOKTIEMH 23
BACLELAZ FRT ARENMFING, 5%, DL

PR E o Bk, [6]
1L0)T{EWJ%|VFW7"{E. )T DR, uODEE’é\fL, 5 b

h, % ) — )VERHIZ X A& 7

ExiT) &L BT, B TOIER),

— WP R DOVER B 7 EREHIIZ DWW THRET L
Wk EZTWA

A&

7N
¥ F 118D —

B

LTI, THEzAWwZH7 4 b -
IZIRAELL 95

[ 1] PR %, BATIE AN (2006). 74 b F v K
DAbFE RS & € DPLR {LVER]. Aroma Research,

29,

[ 2] PR %9,
EAN. (2007).

00-02.

BARE—, AlFE =B BN

74 brFy FEROBREB L OH

BEHEIZOWT. BiEFif. 35, 489-495.
[3] 5% 3. (1998). 7 F7IFe F (¥ ) —

VD — IRAX 3
(7),

120-121.

z) Ly 2 — VRN, 1B, 80

| 4 ] Isacoff, H. (1981). Aromatics as bactericides.
Cosmetics and Toiletries, 96, 69-76.

5] M=

. (1984). AR DHRE & FEFE DTEHIZ

ONWTCT. 2V AT ¥—F N, 65, 7-11.
[ 6] Kato, S., Kawase, T., Alderman, J., Inatomi, N,
Lieber, C.S. (1990). Role of xanthine oxidase

in ethanol-induced lipid peroxidation in rats.
Gastroenterology, 98, 203-210.

L 7] W&EIXF,

;;; F-‘f?é@ll HH
MAND A #iifil
[ 8] Il L&,

ENIREIZB

VEN .

R

b

OB B (1998). 7 v a— )b
7L M7 NLVFe FEEIZE 2 5

. Prog. Med, 18(7), 117-121.

A PE, SRR, =RZGRE, B
IEA, WH&W, MHRER KEe @ (2006).

YH 74 b Fy FOIERED

= . 24(5), 17-22.

| 9] Kawakami, K., Kawamoto, M., Nomura, M.,
Otani, H., Nabika, T., Gonda, T. (2004). Effects of




phytoncides on blood pressure under restraint
stress in SHRSP. Clin. Exp. Pharmacol. Physiol.,

31, S27-28.

[10] righeZ, RHEESR, REEW, THEZD, &
Hitwe, /M ). (2008). FRAKiGRhSE D A3 -
LDHEINE. HmxUWERE. 71, 131-138.
L11] Majchrowicz, E., and Hunt, W, A. (1978).

Effect of ethanol on disappearance of acutely

administerd acetate from the blood in rats.
Biochem. Pharmacol., 27. 128-135.

[12] By R (2003). FHRME 2RI v
pp. 83-114, XEFHEFK, HEL

[13] EE=H, BEHERE. (2005). F D OBEReME - 3
71> Bk —. The Chemical Times, 3. 2-7.

[14] # LEF, WEAL X3, LHLE, Mg —,
BAL . (1997). W L BEWoMEIEH, ik
W mOMHEAER, O7Vva— b3, EREE
90(2), 185-191.

[15] Mochizuki, S, Hata, M., Takeuchi, F. and Masai.
H. (1987). Effects organic acids on blood ethanol
concentration in rat. Nutz. Rep. Int, 35, 445-452.

L16] a1 &%, H7E gl (1969) .Gas Chromatography
(2 K % =W Alcohol D R EEZE. 7L I —

2 i

74 brFy FIIZ—&IZ, HEKRLEROFY OHTHY . -

117]

[18]

[19]

[20]

(21

WVHF%E, 4, 27-33.
Niemely, O. (1996). Sequential acetaldehyde
production, lipid peroxidation, and fibrogenesis

in micropig model of alcohol induced liver

disease. Hepatology, 22, 1208-1014.

i HF5 7, LTHEHES, \IvLE, WNFFEH— )
i, JEEMEIE. (2005). HEY) T ¥ A FEEE O
PURRALTG T & 7 v 2 — 1 B G I8 1 <2 o 3 1) %)
. HAR%KIE - BFE4E%. 58(4), 209-215.
HREETT, FHERET MEkEE HHE
%, HIWER. (1995). W 5 5 I f B 28 i
(BIOZYME) D7 4 A F — R~ D222 — [ i,
IFRHFDOT7TNVI— ), TILFE FiEE BROTL
7 e FREmEOWES —. Jpn. J. Alcohol & Drug
Dependence, 30(2), 69-79.

Takahashi, S., Kagawa, M., Inagaki, O., Akane, A.
and Fukui, Y. (1987). Metabolic interaction
between toluene and ethanol in rabbits. Arch.
Toxteol., 59, 307310,

wH A, (2004). tEYW R HE T 5 »PB
n & & O 1E H. ] Japan Association on Odor
Environment , 35(2), 71-73.

SR U CABNETE 2 3 5 Wi o R 25 o
ferh Ch oo RMTIX, 74 MY F Vv FORBEHTAZ O T T-TRAARYZ h1O X P — (GC-MS) 4047 CRlsE

L. £274 by Fy Pl s 7 —)ViREE (blood alcohol concentration: BAC) (2 RIF$ 84S v Mot )t
L720 GC-MSTHTDFER, 74 b F v FHIZIETVRI AR, 7220708 4 KB X IR Z: & 5552.02% %
INTWo RIZT 4 MY F v FOBACKKRIZTHEZRI LA, 74 FrF v FEFSRER (0.125mL/kg

BW, PO) BLU'EMHERSGH (1.25mL/kg BW, PO) & HBACLA O %0H70 CRODIEDLLT 4 Y F v

KOS ThHDT NI 4 FEENEE L, L5 ) — VIR EATE & 07T B A 2 & 1L 7e




[10]

[11]

[12]

(13

[14]

|15

[16]

7 A4

T

(-
B

BW, PO) BXU'S
N DR

phytoncides on blood pressure under restraint
stress in SHRSP. Clin. Exp. Pharmacol. Physiol.,
Sl S21-28.

LRI E, KHEE, REEW,
BoEve, /MR T (2008). FRAKIG RN O AT -
ODHEMZE. HmxERE. 71, 131-138.
Majchrowicz, and Hunt, W, A. (1978).

Effect of ethanol on disappearance of acutely

Aa™
A

P /}' T (—.%— ZHjJ (m

T
...{

A w gy

administerd acetate from the blood in rats.
Biochem. Pharmacol., 27, 128-135.

= R (2003). FEME I 2 RIS Vv,
pp. 83-114, X EFEFK, WL
e = HE, BEEPRER. (2005). T OFEREME —

7~ F Bk —. The Chemical Times, 3, 2-7.
HEEF, WEA X3, LHEE, e —,
BL . (1997). Y EBYMOMEEH, FEYL
ELFamDMHEAER, O7IVa—v &I, FRRFKE
90(2), 185-191.

Mochizuki, S., Hata, M., Takeuchi, F. and Masai,
H. (1987).
concentration in rat. Nutz. Rep. Int,, 35, 445-452.
)l 3R, S gl (1969) .Gas Chromatography
12 & B AEYREH Alcohol DR E R E. 7V 2

_-.

-
ey, @

T e

wffects organic acids on blood ethanol

- -

_-

he—

b F v FliE—M%IZ, HFMRRLEARDEFY DR T
BHhHo RI|TIX, 74 b F v FORDEHAY
274 b Fy FOMPLY ) —VigE
GC-MSHHTDFER, 74 b F v FHIZ

=
S

e
NEENES L, =¥/ —

B E.:]:X.
Cha 7T 4

2
H0,

£

[17]

[18]

[19]

[20]

[21]

AWzt U AR
O h 5 7-%AARZ ha x 1) — (GC-MS) 44 CRlE
(blood alcohol concentration: BAC)
iR T WRL g |, FaZiv T
FNTWoo RIZZ A4 b F v FOBACIZRIZTHEZWRFTLI-LZA, 74 b F v FE
(1.25mL/kg BW, PO) & 3 BACEH ol %
VPR R A H AL 72 T

VIEgE, 4, 27-33.
0. (1996). Sequential acetaldehyde

production, lipid peroxidation, and fibrogenesis

Niemely,

in microplig model of alcohol induced liver
disease. Hepatology, 22, 1208-1014.

fi] 754, Ligdels, fmtyly®, /WNFFEFH—, )
v, MREEAER. (2005). fEM T F A FEEEE O
BUEBALTE M & 7 v 3 — )V B kb s R 2= o) $ 1) %)
k. HAR%RE - BfEFESR. 58(4), 209-215.

HRETT, cHBEREF fHEEE FHIP
B, A WE. (1995). # 2 W 5 B 5 38 W
(BIOZYME) @7 4 A F — i~ D522 — L&,

- .

RO T7IVa— ), TIVTFe NiEE KOETL
7t FREFEORE —. Jpn. J. Alcohol & Drug
Dependence, 30(2), 69-79.

Takahashi, S., Kagawa, M., Inagaki, O., Akane, A.,
and Fukui, Y. (1987).

between toluene and ethanol in rabbits. Arch.
Toxicol.,, 59, 307-310.

Metabolic interaction

A~HHEIJGw. (2004). fEW A HMHE T 5 0B
h & ZF O & H. ] Japan Association on Odor
Envivonment , 35(2), 71-73.

AT AR O RS D

B2 98

ZRET B A Ty ML) E
87 4 KB X ONRIIEE % & 5552.02%E
J &% 58 (0.125mL/kg
Bal ey CALBD S EPH TR b
EEAYE 2 BT,




	ラットの血中エタノール濃度に及ぼすフィトンチッドの影響\
	01.jpg
	02.jpg
	03.jpg
	04.jpg
	05.jpg
	06.jpg
	07.jpg
	08.jpg


