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ABSTRACT

This study was performed to investigate anti-thrombogenic, anti-inflammatory effects of -BuOH (B) and CH:Cl,
(MC) fractions extracted from Sancho (Zanthoxylum. schinifolium) leaves in rats fed high fat diets. The experimental
animal groups were consisted of eight including one 5% fat (N) and one 20% fat (H) without the test materials in diets
and six H groups of feeding three levels (50, 100 and 150 mg/day) of the B and the MC fractions from Z. schinifolium,
respectively. Plasma activated partial thromboplastin times and thrombin times of H group were decreased compared to
the N group, but they were increased by feeding the MC fraction of 50 mg and over. Polymorphonuclear leukocyte 5°-lipo-
Xygenase activities and leukocyte leukotriene B, contents of the H group were significantly increased compared to the N
group, but they were decreased in the 100 mg and 150 mg of B fraction or the 150 mg of MC fraction fed groups. Liver
cytochrome Pyso, O;, H2O2 and GSSG contents were increased by the high fat diet but decreased by feeding the B fraction
or the MC fraction, while GSH content and glutathione S-transferase activity lowered by high fat diet were increased by
feeding the two solvent fractions. The effects of the solvent fractions were evident at the level of 100 mg/day and over. The
present results confirmed that two solvent fractions from the leaves of Z. schinifolium have enhancing effects on anti-
thrombosis and anti-inflammation partly by antioxidant action and partly by direct modulation of the respective processeds.
In conclusion, the n-BuOH and CH;Cl, fractions from leaves of Z. schinifolium can be utilized as the proper ingredients
of functional foods for preventing chronic degenerative disease. (Korean J Nutr 2007; 40(7): 606~ 615)
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Dry powder of leaves of Z. schinifolium (3 kg)

Exiracted with 80% MeOH under reflux
(15L x 3times; 72 hours/once)
Filtered and evaporated

MeOH ext. (~650 g)

MeOH ext. (~200 @)

Added H;O 1000 mL and extracted with
methylene chioride (600 mb X 3 times)

1

H20 layer

CHyClz2 fr. (21.7 @)

Extracted with EXOAC (600 mL X 5 fimes)

[ |

EtOAC fr. H.0 layer

‘ Extracted with n-BUOH (400 mL X 7 times)

n-BuOH fr. (37.6 @) Ha0 fr.

ok AZRUEE o] g3t ¥ 2 A8 ATolA Chen
598 AAZRE 639 coumaring 225} in vitroollA
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Fig. 1. Schematic procedures for
preparation of extraction and sol-
vent fractionation from leaves of
Z. schinifolium and Z. piperitum.

Table 1. Diet compositions for normal and high fat fed groups of

Groups  Normal diet High fat diet
A AAZREE BT, Jo 598 £719 cou-  Ingredients group (N) groups (H)
marin A§&<! lacinartin A4#°] monoamine oxidase & Comstarch 150 100
3e AR BTGRPt A2 olgd AT SO 29 249
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oo Mineral mixture 35 42
29 3% A st E“’pﬂ T dH gsted FeAe Vitamin mixture” 10 12
3 5ol A=A’ HaEe] k. £ AFRANNE  comoai 50 200.
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ture (mg/kg mixture)

ethyl acetate (600 mL
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methylene chloride (600 mL X 33D & &3t & 553}
o] methylene chloride®8 217 g&

At G FE
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tanol (600 mL X 83) 2 F&, F%3}] butanol ¥8 37.6
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Hle} & W o g &3l A A1gE SRS A
ZEQTE AZH AR Q BT 3 kg AN 80%
H&he (15 L X 33, 13} 72A7 332 323 %
rotary vacuum evaporator® =3l 7] Weke &=
E 9k 650 g2 43t ol F5 1,000 mLol| BAAA

k)
S
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% 14

chloride®89] 35

Seoul, Korea) ?ll4] #Z 80 £ 10 g W2]9 Sprague-Daw-
ley F 73 FHE U8l A0l ASA1717] 8l 2=
22 1T, % 50 + 10%2) 27X gt iigrs (Pu-
rina Co., Seoul, Korea) 2 4lH] AR§3le] Al50] 200 g A
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& FEER] & HE, AU 99 butanol (B) 3 methy-
lene chloride (MC) + ®8& 217 50 (L), 100 (M),
150 mg (I)< ¥9sh=t @b HBLT, HBMT, HBH
7, HMCL, HMCM+ % HMCH# 2.2 Yt o] &
FHE A 9 2258 AREE Mund] A5790A4 2o]
9] 0.5~1%%F F3t) 2 A7AAe Az FE255
BATROIE digleng Aol y 0] 05%= VIE2E 8
2% 200 g AR AF= 7K TE0] 14 HAT Yol
100 mgo2 AMYESITE Wb o] g FHO=E dle] 50
mg¥ 150 mg Fo7-& 2AsIth 7+ 7% 109114 A
S3F T ARV 99 butanol ¥ methylene chloride
B A3t Frg SR BAA A7) £ 24
ZA17) (18G-3”curved feeding needle, Braintree Scien-
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280 mM sucrose/10 mM potassium chloride (KCD/10
mM HEPES €98 #7}5led. Potter-Elvejhem homo-
genizerS ARSI whfIEIgict. 7+ w2 3,000 x gel
A 1083 dAEE S F A5 HE 9,000 rpmellx] 1587
2421319 mitochondria FA& BRI FSAE THA
105,000 X gollx 1417 |AEE 31 microsome A3
cytosol A5 AgE AYUh? BE AY 20 4TE &
AshAA detglon, Aol A AMEEHA] & AEE
2%2) 0.25 M sucrose $3& 7kste] —80TCel HA3}
St
o Activated partial thromboplastin time (APTT) &
thrombin time (APTT) &%

HAsy o) A7t He APTT 2 TTS 542 7+
2+e] kit Al2F (Sigma Diagnostics, No. A1801/A1926
7} No. A8713)& AF-3}9 2™ Amelung Kcia micro
(Sigma Diagnostics, Germany) & ©}&3to] A7+
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Crgey wost 5° -lipoxygenase 2 H leukotriene B,
(LTB,) &3 5%

B3 2% casein/Krebs-Ringer %& 379 744
of] Fatell ok 20 mL A% Foishar 15AKE Fof H Al1H
olS A sl PAEE (50 X g, 3 min, 4C)3te] ¥ o
g3l Wy (PMNL) pellet® Ca® free PBSE 2~33] Al
319tk MM PMNL pelletS thA] PBSZ #4A1A 1
ABE ()1% trypan blueZ 7}8}9] viable XS] & Al
Ak

5’ -Lipoxygenases= Min 5¢] WY& olg3l] 5743}t
9t} & PMNL pelletZ incubation buffer (50 mM pho-
sphate buffer + 1 mM EDTA + 0.1% gelatin) ol @&
(1.0 X 10" celymL) A7) ¥ hemogenizerg ©]§3t
homogenateZ HEL 9AEE] (10,000 X g, 10 min, 47)
3jo] A& A=A L 5 jipoxygenase B 573 AEE 3
o} £4AE 1.8 mLel CaCLE HFF57E 1 X 10°M
A, 719! arachidonic acid/ethanol €% 50 Me] =
A F7)eh] 28538 2.0 mL7} BES 310 37°CelA vt
2o AAZE Wl W& PR F AHE lew
kotriene B, ¢¥& HPLC (column; Nucleosil Cs (4.6 X
150 mm), ©]%4; CH;CN: MeOH: H.O: AcOH = 33.6 :
54:61.1:10, pH 5.6)% A3 internal standard
2 prostaglandin B, & AHE8I T AF e PMNL Well &
8= leukotriene B, 3+ Amersham RIA Kit (TRK
940) & AMEEY liquid scintillation counter (LSC)E ©l
g3lo] Ao B9dA B4E S

JIZA| Cytochrome P, 83 59

7+22) cytochrome Pys2l % £42 microsomes Al
22 310 Omuragh Sato'” ] Wz S48t & mi-
crosome 29 1 mLZ 0.1 mM phosphate (pH 7.4) 6 mL
2 FAsle] gl ko] 1 mg/mL7F HA § vk, 3~5
2 & 5odium dithionate® 30 mg7}3ld, FHATAL &
v 94 2R3 94 24 3 450 nm& 490 nm
i FFE xpo)Z SAsto] TS ANEGICE o) W, ¥

2 EJAFE 91 mM 'em ' 33

MZA Superoxide radical (0.7) ¥ Hydrogen peroxide
(H.0.) &3 &% :

22 0, 3 4L Azzi 57 Wl vzt 50 mM
potassium phosphate buffer (pH 7.5)l 71221 90 mM
succinate, 150 mM KCl, 30 mM KCN, 0.3 mM cyto-
chrome ¢ ¥ £AA|8¢] v|EZE o} AN (1 mg &
w:A/ml) 200 4L 4713810 33 wks-de] 3 mLe] HA 8t
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°ﬂ’\'] TRES] HElE F7431] 0,72 e A3t O,
SR 1 mg?] dlalo] 183 XA ] reduced cytoch-
rome ¢} %& nmoleZ VeI H.O, $3kE- Gay T°
o] #hof u}e}, xylenol oranged ©]€35t9 560 nmolA
9 H,0, A A%E 3% S71E 3830k Mitochon-
dria (100~200 pg protein)®] FOX €9 (0.1 M xyle-
nol orange, 0.25 mM ammonium ferrous sulfate, 100
mM sorbitol, 25 mM H,SO,) & 410 A&l 3087 vt
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0“ 0~5 #M t“'l’]-’l H,0, g TEE %‘ %;‘5]-0% H0, ¥(5
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MZA Glutathione S-transferase (GST) Y &%
GST 4% &AL Habig”9 #He w2} 1-chloro-
2,4-dinitrobenzene (DCNB) ¢} GSHE 714 & 3l 25T
AN 2087 ¥8ER= F<te] B4%¥ GSH-DCNB conju-
gateE 340 nmellM &3 54 AJ8Q cytosol 0.1
mLe} 0.1 M potassium phosphate buffer (pH 6.5) 2.0
mLel 0.04 M GSH 0.075 mLE 93! 25TlN 587 pre-
incubation 271 &, 20% trichloroacetic acid 0.5 mL=
JAIAL} ¥Rgel 2 1,100 X gollA 10%
7r 0_]}\1_17‘_3]0}01 go A %_«'a 340 anlW __\6]—1:E zz—l
o 5 ANEY B2 F3As (E™/340 nm = 9.6 nM
cm DE o835t ol L%*é-J G 187 1 mg2)
o] whe-slo] AYAIFE conjugated DCNBE nmole 2
Hehl Aok ZF 540 98 L Lowry W'l m
2t ¥FF 22 bovine serum albuming A3 4
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o #9934 (p<0.05)! zolE e, A4 0]
butanol ¥-8& ¥53% ¥ (HBL, HBM, HBH) |4 Ws}
7t 919101} methylene chloride®8 FEwEoE #24
o2, F% JEH R ke B¥E BAlth = HMCL,
HMCM % HMCH- Hy*ol| 1]} %‘ 25%, 28% 2 32%
A Z=7}3lo] HMCM$ HMCHT-S A2g2le]i ol itk
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Fig. 2. Effects of the n-BuOH and CH,Cl: fractions from leaves of
. schinifolium on the APTT and TT in rats fed high fat diet. N. normai
diet group, H: high fat diet group, HBL, HBM, and HBH: high fat
diet with 50, 100 and 150 mg/day adminstration of n-BuOH frac-
tion and HMCL, HMCM, and HMCH with 50, 100 and 150 mg/day
adminstration of methylene chloride fraction from leaves of Z.
schinifolium. All values are mean * SE (n=10). ®Values not sha-
ring a common letter are significantly different among groups af
p <0.05 by Tukey’s test.

& pArAlo)Eo) wis) 22t 15%, 28%, 11% 2 19%4
ZHaslo) f2Fel AlolE el e, butanol E methy-
lene chloride¥8< 71 ¥& 521 150 mgs 358 T
(HBH % HMCH)2 3ol F013ltt Leukotriene
B, 2% 0|9} SR Ao g Aol (N vig]
AerAlo)E (W) olA FoF o F7iEon Azl +
o230 FFo) 8l BE JEH T FAadhe BES
Yelhfgith. Butanol 8 100 mg ©V¥ 397 (HBM %
HBH) # methylene chloride¥®8 150 mg 387 (HMCH)
& pAAlo| ol viE) 24z 24%, 39% 2 33%H A3t
o §9AQ Aol Yehfglon, F L /MR 52 5
%2l 150 mgs FF Alolle Aol &Itk

gAY CytOChrome Puwo % 0,9 H,0, 83

AU 29 butanol 2 methylene chioride®&9] ¥
Foll 93t 71239 cytochrome Piso 3 W3tE AR 2
= Fig. 48} 2k Aol (N) 0.11 £ 0.04 nmol/
mg protein, TAHA ol (H)2 0.25 £ 0.04 nmol/mg

Fig. 3. Effects of the n-BUOH and CHCl fractions from leaves of Z.
schinifolium on the polymorphonuclear leukocyte 5'-lipoxygenase
activities and leukotriene B, contents in rats fed high fat diet. N:
normal diet group, H: high fat diet group, HBL, HBM, and HBH:
high fat diet with 50, 100 and 150 mg/day adminstration of n-
BUOH fraction and HMCL, HMCM, and HMCH with 50, 100 and
150 mg/day adminstration of methylene chloride fraction from
leaves of Z. schinifolium. All values are mean + SE (n = 10).
®eyalues not sharing a common letter are significantly different
among groups at p <0.05 by Tukey'’s test.
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TFF (HBH AT 2 5 Aiek =239 O, % HO.
e W3 T cytochrome Py B W3k AT
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2 W3lo) t)dt A= methylene chloride ¥-&°] butanol
B o Yehhs 208 B3l

WUZR GST &Y H glutathione &
AU 9)e) butanol @ methylene chloride® 39 ¥
) &)t 7b22 glutathione-S transferase (GST) &4<
AVst A= Fig. 63 2t AdalolE (N) 153.87 £
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Fig. 4. Effects of the n-BuOH and CH.Cl, fractions from leaves of
Z schinifolium on the liver microsomal cytochrome Py, content in
rats fed high fat diet. N: normal diet group, H: high fat diet group.
HBL, HBM, and HBH: high fat diet with 50, 100 and 150 mg/day
adminstration of n-BuOH fraction and HMCL, HMCM, and HMCH
with 50, 100 and 150 mg/day adminstration of methylene chloride
fraction from leaves of Z. schinifolium. All values are mean =+ SE
(n=10). “Values not sharing a common letter are significantly
different among groups at p <0.05 by Tukey's test.
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Fig. 5. Effects of the n-BuOH and CH.Cl, fractions from leaves of
1. schinifolium on the liver O, and H,O, contents in rats fed high
fat diet. N: normal diet group, H: high fat diet group, HBL, HBM,
and HBH: high fat diet with 50, 100 and 150 mg/day adminstra-
tion of n-BuOH fraction and HMCL, HMCM, and HMCH with 50,
100 and 150 mg/day adminstration of methylene chloride frac-
fion from leaves of Z. schinifolium. All values are mean * SE (n=
10). °*Values not sharing a common letter are significantly diffe-
rent among groups at p<0.05 by Tukey's test.

9.40 nmol DNCB/mg protein/min, ZA¥&o]3* (H)
95.29 * 12.32 nmol DNCB/mg protein/min® 2o}
o vl3) DA TN 38% AE 7HAdE] F9F (b <
0.05)2! 2|2 vehier. 3x]Eholi ]| butanol X me-

Fig. 6. Effects of the n-BuOH and CH,Cl fracfions from leaves of
Z. schinifolium on the liver GST activities in rats fed high fat diet.
N: normal diet group, H: high fat diet group, HBL, HBM, and HBH:
high fat diet with 50, 100 and 150 mg/day adminstration of n-
BuOH fraction and HMCL, HMCM, and HMCH with 50, 100 and
150 mg/day adminstration of methylene chloride fraction from
leaves of Z. schinifolium. All values are mean = SE (n =10).
*Values not sharing a commeon letter are significantly different
among groups at p<0.05 by Tukey's test.

Table 2. Effects of the n-BuOH and CH:Cl, fractions from leaves of
Z. schinifolium on the liver glutathione contents in rats fed high fat
diet

5 GSH GSSG .

Groups GSH/GSSG ratio
(mal/g wet tissue)

N 511 £0.79°*  1.64 £ 0.07° 3.1 £0.37°
H 2.88 + 0.52° 2.38 £ 0.14° 1.21 £0.21°
HBL 3.47 £0.18™ 2.27 + 0.04™ 1.53 + 0.08™
HBM 4.01 +0.58% 202 +0.17° 2.00 + 0.27°
HBH 4.5 +0.22° 1.69 + 0.06° 2.45 + 0.39%
HMCL 3.28 +0.22° 2.16 + 0.06° 1.52 + 0.09*
HMCM 3.38 £ 0.13° 1.85 = 0.15% 1.84 £0.18
HMCH 410 £ 0.38™ 1.61 = 0.08° 2.54 +0.21°

"'N: normal diet group, H: high fat diet group, HBL, HBM, and
HBH: high fat diet with 50, 100 and 150 mg/day adminstration of
n-BuOH fraction and HMCL, HMCM, and HMCH with 50, 100 and
150 mg/day adminstration of methylene chioride fraction from
leaves of Z. schinifolium. All values are mean *+ SE (n = 10).
“cyalues not sharing a common letter are significantly different
among groups at p<0.05 by Tukey's test

thylene chloride®29] F3H2] S7I ukel a48490] 5
¥k ke JEREo ) butanol ¥ methylene chloride
285 7892 150 mg (HBH ¥ HMCH) F43t 73-9-¢ll
ub srRjEkAe) ol wis) 242} 30% R 3498 AR F
7bkgiet. shA 7k2A glutathione 32 Table 2¢ WE}
el Zo) uxyo] (H)E 743 #dF glutathione
(GSH) 7} butanol £ 84 50 mgo 2 A&F FARS
Q] (HBL) foAos Z71819 3 HBM, HBHT WA=
AAFE (N) 2 80% AEE F716kck WHH methylene
chloride $oIFlME 150 mgg Folst HMCHEOIARE &
AR F/FE B F AUk AI8HA glutathione (GSSG) 2]
Hsh= g2 GSHE Aol Wil F3H o= GSH/
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B Aol Abxur 9 fuiFEE 395, 38
A ZAIAE in vivoollX BH) HE3] & 4 QIRE uAo]
BA Fea ARSI Aol AUl 1AETe &

Wk sk
A A BRI

_1,:0]11]2021) A 3= =

H= 2 22-24) o] J,]— g

Aoz BuFIth 2 Aoz
2ol o] AEE 5% 20%E F7HIRE W EA
A S e A5 &4 GAo] F7HE AL lew
kotriene B,7} S7FIE2A @528 d7E Ade B
of Fut AUNE 219 butanol ¥8 9 methylene chlo-
ride ¥-&S A2 Fojslo] Aol & El%i~ o o] 2y
& AT F YAthk= HL in vitroolA A ass &
AAA Fch=d] & A7 A & -4-47} Act.

_]_x]ub\lo] jy_;qu-_oﬂ;\.] g_,)rz;q 22,26) /\;(]23> u] ﬂ =z
7 579 A% 7t 2 99 F2| syl AW ABRE
g Sk deifch dEFel 7HeR ARAER A}
Eopdel weh %o okl superoxide 9} 2& &4dAt
4%0] NO T8 A7 Aol |57 d g%
Bl FoR102 AAH T gict WA ABAEHAS &
APPIE E2HERE 95 A 235 A on =4tk
Epigallocatechin-3-gallate®™ & v])%£3F A 2 FAE2
209 gyt wud uf Qlrk £ A7 AR Ry
AU Yo guiiEEe] | FE olg 2 #
gl G AAlel Az oz)zia woEnh £ A
A} AU Q)9 butanol £30] methylene chloride ¥
3 o} ohh I = AL 29 Ao AR »T
3l DPPH J_ﬂ—o] D__L )\J,]- .»]-E:]O] Q= 7{j EO]T;]- 3l
A Jin $7L dilanthus altissima (tree of heaven) 29] 3
50| ¥¢5 a7t doka Basglen o] zkgo] IL4
9} IL-39) S ZhaelA] 7IRIghar siict. o)} 2ol ¢
S dAle] #HE AAEL tefsi 2 Aol A%
of 2173442l QIxlZ ZL3= leukotriene?] Al #H=
o BAo] AAES B Fof Abx Qo] 712 dits
283 Hile gAdFago] e Aoz dddh e
A A et Az b S0l aRs 7|EFo
Fakspargel gt AE QAR Y S AAE AAst
Al 23t Ro =z Azt Chen 573 Jo §Y0] At
U 7@’5:_1 1 E7]9A #2)3F coumarinA| 3F&HEo] 4
ZUF 2 methylene §olEEol| SAge] 2 A7

oete] WAL o] LulE-E S in viro FEH FHE]
Z 9 ARolzty WIE Y cumarin AlES] bergapten
(C,Hi0) 0] B A jn vivodNE F500 o] 2Rl
olth. 72]u methylene chloride &l
of Al 3gEo] EA -sitosterol 2 lupeol,
lupeone =olt}* o]59] steroid 725 IHET 0] ber-
gapteni} Z:& &g LS VU] oJHAR OE 2
AL B oJx)= vk Aok 3HE butanol 8 elA £

B TEEL F7 propanoid Y terpenoid?] vigA|eIA
B AA coumaring 3-8+ methylene chloride #%
¥ e FF) F¥d FAE BA £ Aeg FEEH
a2y AURE 9] butanol EHE in vitreol M= 38
A #go] glglom” ojge] Aejehd <o) tislo] AER]
o] Fasirty A} AFEecR FdH aHE 7
thn g 24 F guded AL vz alicin® & § ¢
glom Shind Kim™-& allicin Bt} 842} polyphenol
b e vkE A FEEE 4E8H W AL B
& vt glok webd A G ookt vl 2t
ofg] 71de) st veld 4= dtta B Zvk Akxe &
3250 dd Y oA g Az Y FEEIM R
oq & Qfé 7‘]/9_”511 AR a9} Fsto] FHAS o
ol 9 & vehd Zlolgta A4sith

o)¢} 71%"] "‘}Zi"}!i—‘i—l SR a5 U JIF A%
2 g 23 Yo] EAsK= 7 ARl Qdle] Folxow
A2\ % AT FEH]) Fals) Zgo] & FEE A
&2 gloka AZieic) weba £ AToM e ARBIAER A
9} dggo] ARoE F2 AL a4 BYS BusiiA
7t ool ABIAEHAE fskE AIAKIQ! eytochrome
P 3} AP el 2] X 27} 5 glutathine AlE 24V
Aol = A% G AR FolM (postprandial
hypertriglyceridemia) ©]%&= ABIAEHAZ 2R3tk &
HR oo of 2hgo| Aol FikslE-g A8h= cyto-
chrome Py, Z19ke) el tiste] 2AMA vz} At ¥
9} 22 ZAA ASIAEH 2 23 A% S} cyto-
chrome Pyos downregulationshs o2 d#jA 3lA
Tk OJAE Py EFEE kS| thErki Busw ok
w3t o]2l$t downregulatione] o178 52 cytokine®l
oJslo] wizfEl= S7ZbQl Y oz A7|Zke] Aoige]
A3 v ooz Atgdnt £ Arjellr= nA 0]
2 cytochrome P8 0] 715153 0 o]o] @] O,
2 H,0, FFE Z7I8I%TE Tan 598 mAoE 3 &
=) @8 metforme T39S A9 1229
cytochrome P58 3 ZAE Taedid 7idel Tdxo]

bergapten %

olE




NS Bl T}, =3 o] AT N Averrhoa bi-
limbi Q) FZ2ET cytochrome Py, A2AT)E S B
QA 220 oflghE FEES A I ZHME in vinoE
A7BIEE WE 559 cytochrome Pus, isoform®] 74
e Hof LY 2 A3 AT ol A= f AR
e} FARBITE mebA B A2 AFEAd ARt
219] butanol ¥ methylene chloride 282 y1xjHbAlo] AF
el cytochrome Pus@l S 7HAAI0EHA A A
SIAEHAE AAATE a7 Aok Az GSHE
AfelA ASAER A thAsH= 249l ARl ikt
Aol GST+= GSH A4 2 a5zl 223 a4k 1
2Ag2lole]] 2%t GST 842l #HAE Damori $79) A}
2} Ax)3H GSHE 4t Yang 599 Aol dx)it}. 11
Ao &)§F BAFEL A superoxide dismutase, gluta-
thione peroxidase 2 catalase B4 74 ARVA B
1" Qo ohE AT 2sleik gl u) gich
olgfgt 4HE ABIAEGA FTl 1 45 S X
AI7lE glo Ages & 4 Slon Ak GST &
Aol &% AT o) Hrhe Flo] By ook u}
2 x| EkAlo] FF oA ARV 219) butanol ¥ methy-
lene chloride®&el| 23t GST A% GSH &) 57}
7t AU FARPEIE AT 7881 F2 R A
il Atz Qo) 7 gujiEgel ¢ e dee F2E
& FoIgt FHolA 83 GOTS GPTS As0] QALY o]
AL Atz Q) B £EEe <3t st A s 2k
2 ABIAEHA 2o 93 Az AR,

o OF
1 =

ool A ow THaElon, IAPFAelTe) methy-
lene chloride®& 50 mg o4 TFLL FAog Z7}
5o 100 mg o1 FaT2 Aol a0l o
& WL 5 Jipoxygenase 343 leukotriene B,
o] kAol wish mAPAle) ol FTIER e, 5 -
lipoxygenase /32 7 4ull 82 100 mg ol 3%t
TE°] 5 ZAa3ich ¥ leukotriene B, 3
nrbutanol #3284 2l8lo] GA] 100 mg oW F3°0F A
3994 methylene chloride £39) J5lo= 150 mg &
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FAME 7hasidel. 7F 27 nlo]az49 cytochrome
Py T3 gakalolfel uld)] nAhalolella] fr2l# e
7 Z7lEgley, & 4ujide 52 Zhadhe el
o} butanol % 150 mg FolLelARt foldog i
sk 7 24 0, 9 39 1,0, T /3ol H]
& Ao FollA 27189 e ™, butano! ¥ 100 mg
ot B3z O, 2] ko] 71438} al methylene chloridel
2 100 mg °14elA HO, $e] 7hasigln 7 &0 &
& 150 gm o1 T39S W 0, ¢ HO, &%l &
T zasdgith 7 28 GST 849 GSH 3% 2 GSG/
GSSG W& Aaloltel wla) sAaol el 7has)
Qom % g ¥3 150 mg FoIE FHoZ FIlE
o1} GSG/GSSG vl&S 100 mg °o1¢ FAZE 718}
poi=2

AZR o2 AFUNE 219) methylene chloride T8 12
Akalo] BF o da oo} BF WS ¢3A7I L, 3
ZA o)X 2] AFE)Z AAE kiAo, glu-
tathione 12} SFENE FAAIZLCZA AAE Resh= &
71 9lom butanol ¥E-L IdIH FHRE AT AEF
1 3AkslRko]] o3k A4 BE 2L Z|uiEc) olefg &
AL olgsba B Sk AAEFAT A TEY
AT AAShH=] 93 715 ANE AAER E_E

T SEE sV (3 203008-
3)9] Qo) Yz o)Foizl Aoln, -] Aol T
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