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Abstract — In Oriental medicine, the prescriptions composed of several herb medicines have been used. It is still unclear
how the sum of several extracts of anti-thirst drugs represents the anti-lipid peroxidative action. Three anti-thirst herb med-

icines, Kalopanax pictus (K), Pueraria thunbergiana (P) and Rhus vernicifiua (R), were extracted with MeOH and H,0,
respectively, and the former one was fractionated into the resultant EtOAc extract. Each extract was reconstituted to give

KPR311, KPR131 and KPR113 where, for example, KPR311 represents the complex of K-P-R {3:1:1 (w/w/w)} of the three

extracts. The order of the inhibitory effect in bromobenzene-induced lipid peroxidation in rats was as follows: EtOAc

extract>H,0 extract>>MeOH extract. Extract complexes were found to be more potent than the extracts of individual crude

drugs. The KPR131 of EtOAc extract was found to be the most potent among the tested samples. These anti-lipid per-

oxidative effects were also supported by the decrease of aniline hydroxylase activity and aminopyrine N-demethylase activ-

ity, on the other hand by the increase of epoxide hydrolase activity. All the tested samples were assayed i vitro antioxidative
effects such as DPPH assay, ADP/NADPH/Fe ®* assay and ascorbic acid/Fe?* assay. The EtOAc extracts also showed the
most significant antioxidative effects. These results suggest that the sum of anti-thirst drugs could reflect the effects of
respective crude drugs.
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AAE ol Az FolM HFY {HUN-(Kalopanax
pictus, Araliaceae) T5}? Z3HZ (Pueraria thunbergiana,
Leguminosae)®] %£},Y 2T BR{2 T (Rhus verniciflua,
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1, sapindoside C, syringin, coniferylaldehyde 4-O-glucoside,
liiodendrin 5°] &&A4 gli, #3}ke] 4F2 %A Tectorigenin,
glycizein, tectoridin, glycitin o] &&iA 91, E3F 21} 2
el 80 2 A garbanzol, sulfuretin, fisetin, fustin, mollisaca-
sidin?] ¥&EA Stk B o] YYER olgldE wigAz
E7]3t] o]5& e &5 TAlelA ) v E Qs vt
gl ¢ Sl 7Fevde TPATES® 0 W ohje} apoptosisE
FI3R: 5AE 7AW o9 Az Ao loid BAdse
vl 25R]elM NO 43S Aglshs 544 vehls Si8EE
o] FEsly) wiitel] Batst BAYE-Eo| Aoke] ditsle] uf
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fredk A9 A gepsl s BAE RS EF in vitro
modelell X 2] & #aslol M2 Hlwskict.
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HEME W A - b= T 45T Lolel AMEE=
74 AEsle) HAS WAL o SRS APEel] ARSSISich(#
natct em-18). 3T (# natchem-19) 9} Z3H# natchem-20)r=
A5 AUk Ak S 7% & TIrlE ARRS}
ST~ 013 FHe A S8 EHER HAEE AP
o 13- Zo]t}. DPPH(1,1-diphenyl-2-picrylhydrazyl), ADP
NADPH, TBA(2-thiobarbituric acid)= SigmarlellA )8k
AR
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Z3-10] JBlOIE ©l5S 500 mg® z}z} wkE 871 gokr).
HgERF =55 K, P RS 3:1:1, 1:3:1, 1:1:39) Z=&8)&5 X4

3 2% 9] 500 mg¥ R §7)o @gtor o5& zhz}
KPF:11, KPR131, KPR1139] 015 ARg3ic), ofdotalgo]
E &5 talolc £YstA xAlste] KPR311, KPR131,
KPR:139] A2 E A5} 500 mg® 2t} uke §7])of wst
t}. & 59 KPR3lloleha shd afsy, 23, £ubF 5579
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A7|9k o] ZAF A ES 10% tween 800 S-5fidt & A
AAe 3Xsle] ARSIt TR i vivo APl E
100 mg/kg?] §Fo= Fojalol 1 AE 3% vlwaigich

In vivo MNE

AEHSE ¥ Ao] F0f - AIFFEL I HRFEINEER
B 2o wlo} 55419 A3 ZARE: 2022°C, FE: 40-
60%, MY 12 h light/dark cycle) dfollA] 23 71F 283544 A
SA1A ARESE AZ 20-50 g9 ICRAl 34 AF 2 A% 130-
150 g2 Sprague-Dawley”] 34 BFHE A5, AP
A 24M7FEE BOhg T3 FASigith o] u) aagde] 4F
HWEE T3l A8TES YATHRA 10:00-12:00) Wiolir
A x|3HAct.

7} 7N 100 mg/kgd] €80 19 13 797 75 812
o} Ade] Fo] F 1Y 13] o] E3F BEPHIEI(BB) 480 mgkg
BRRAs X Aepisls Esisich 48%E2 BB vl
o} £o § 25A12F AAEedrt.

2t =X| Zo| XEBMEIE B2 X — Ohkawa 599 W)
&3k 7 23 1 g 9F AYAEFE 718 rkiAzI
o] vlajde| 8.1% sodium dodecyl sulfate®} 20% acetate
buffer(pH 3.5) 2 o] BA 0 F (.8% thiobarbituric acidE
7¥et & 95°Coll A 1AIZE B WHEAIZ) F A2olA] WA
n-BuOH : pyridine(15 : 1)& #7}3lo] 1587F QAREEAZ] %
Z42] n-BuOH : pyridine 32 3t 3+ 532 nmelM 1 &
FEE SHs] ZEFHolA O FEFS 2 23 1 g9
malondialdehyde nmoleZ A5t

7t 5480 =X — Aminopyrine N-demethylase®] 43S
Z7317) 9l3lo] Nashsd] WSO ozt wizslo] wkgdl 2 m)
Z 0.IM Na*/K* phosphate buffer(pH 7.5)°] 2 mM aminopyrine
HCl, 0.5 mM NADPH, 10 mM MgCl,, 150 mM KCl, 1 mM
semicarbizide @ 0.5 m/ F4NE 713 o] ¥-3-HS 37°CoflA
3027 WA ohe 15% ZnSO,8+ E3} Ba(OH).Z 713l »t
S-S TEATIT 58 WAF 1087 d4EeEe] 9714 &
L2 A5 5 miel] o] B2 O F Nash reagents H7Fsln
60°Colx 3007 HheAIZ 3 thA] Ailwelsto] 5o FHet
o} 3 415 nmoq I FFEF SFska BEFA F3o
Y EE 1)

Aniline hydroxylase?] 848 Z74517] S8lo] Bidlack 5|
Wl F3be] W 2 miF 10 mM MgCl,9} 150 mM KCl
o] &-f¥ 50 mM Tris. HCl &Z4(pH 7.4)°1 71220 1 mM
aniline HCl, 0.5 mM NADPH % 0.5 ml &4-Hg 73103 ojol
S 37°CollA] 2087 RESAIZ thy W& FEAE BHor

[¢)
20% trichloroacetic acid® 713t % 1087F A4 Eejgich A5
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oo wale] BHOZ 10% NayCO,9} 0.2N-NaOH(2% phenol
FHE ¥ 37°CelA 3087 ¥ESAIZ) £ 3 640 nmollA
I EFEE 91 BN SRS ARt

Epoxide hydrolase®] 842 Habig®) H'? trans-stilbene
oxide(TSO)Y) Zadhs £55 229 nmold FHES SJTe

24 Z53i3)

In vitro dE

DPPHH0!| 2|3} free radical 2HE —0.05 M Na,CO,(pH
10.2) 900 W= E§lsto] A2ollA 3023t HHeAIZ1 ¥ 520 nm
A FEFEE EHIULE FAPTLSZE 1,1-diphenyl-2-
picrylhydrazyl(DPPH) tAl o|&h&-S ARESIGlom g oR
£ Aadil 885 AEEIE WE 100%2 31 DPPH radical

mM)9} FeS0,0.5 mM)E 10 p= 713t 3 37°Colr] 2027k
25153t} 4°CollA] ¥he-S AXAZ] F whg-Eo)| 2% SDS 400
(, 20% acetic aid ¥FYEH 3.5) 750 W, 0.8% TBAQ-
thiobarbituric acid) 750 W& 7}ste] 95°Celld 1A 7Hds &
n-butanol/pyridine(15 : 1) 2 mE 718l & EE0|F F 1520
gollA 1087 ARt A5 #ste] 532 nmelM &
FoE St dxAdPdM e ARl FRTE F7ist
o o] 2] FFTE 100%Z 3l ANPEE %= VeERAGIC

ADP/NADPH/Fe** § 5 A& MM (4N W) - 100
mM KCl 390 p/, 45 mM Tris-HCI(pH 8) 390 w, A & 50
ulo] A ZE (20 mg/ml) 50 wol 20 mM ADP 50 w/, 1 mM
NADPH 50 pl, 2 mM FeCl, 10 wE 7}k 37°Coll 3047t
HRSAIZ $ BlEAR T 2 RoE FFEE SHsIh

27 ASE %z Tt
BF Ztopo|a=EMM KBRS FH - 3F 7HS o] &S
Adabet 579 a2 % vlEsd P Kiso 59
& A% SHsjo] ARl
Ascorbic acid/Fe?* R XKIEZMSPHHIELAH 2H) - 100
m/ KCl 390 w, Tris-HCI(45 mM, pH 8.0) 390 W, Al 2§
50 W, vtolaRE EE (20 ugml) 50 well ascorbic acid(10

D,

R4S S

dH&n

03]

3 F oA 7+2] malondialdehyde(MDA)
20.911.47 (nmol/g of tissue) W 54.6£2.39°% e Sl
VM BYogA RIS dojd=
=3t aniline hydroxylase @ aminopyrine N-demethylase®]

193 © 53 (Table

Table I — Effect of several extracts on lipid peroxide production and the activities of aniline hydrolase (A.H.), aminopyrine N-demethylas e (A.D.)
and epoxide hydrolase (E.H.)

Treatment MDAV AH? ADY EH?
Normal 209 + 147" 0.57 * 0.10° 4.62 + 0.33 147 + 0.29°
BB 54.6 T 2.39° 1.13 £ 0.13° 6.54 * 047° 414 £ 027"
Ascorbic acid 226t 124" 0.69 £ 0.11%%¢ 4.82 + 023" 11.5 £ 0.30°
H,0 ext. 40.2 * 3.1194f 0.87 £ 0.11°¢ 5.86 = 0.23% 7.89 £ 0.25¢
K. pictus (K) MeOH ext. 479 + 2.96° 0.94 * 0.08*° 6.14 = 0.39*° 7.52 + 0310
EtOAc ext. 31.6 £ 2794 0.81 = 1.10%¢ 5.46 + 04100 9.13 = 0.23%¢
H,0 ext. 37.9 * 1.96%¢ 0.75 T 0.11°¢4¢ 523 £ 0.28%feh 8.75 * 02480
P thunb. (P) MeOH ext. 41.7 £ 2.43% 0,73 = 0.12%9¢ 5.16 = 03058 8.11 = 0.36"
EtOAc ext. 294 £ 3174 0.69 * 0.09%4¢ 4.87 + 0.270%f 9.30 + 0.23%¢
H,0 ext. 35.3 + 1.838hil 0.75 £ 0.18>%4%¢ 577 £ 0264 9.81 + 0.22°
R. vern. (R) MeOH ext. 36.6 + 1.99'8M 0.78 + 0.13%%¢ 5.49 0320 9.94 £ 0.17%
EtOAc ext. 332 * 2104 0.70 = 0.15%9¢ 5.67 + 0.30%4¢ 10.6 = 0.26°
H,0 ext. 40.6 £ 1.49°9¢ 0.63  0.11% 4,69 * 0.219 7.42 £ 035
KPR3119 MeOH ext. 432 £ 247° 0.85 £ 0.13b¢de 5.83 =+ 0.20%¢ 9.80 £ 0.32°
EtOAc ext. 347 £ 2,158 0.77 £ 0.10 5.62 £ 0.19%4ef8 991 * 0.23°
H,0 ext. 36.2 + 24480 0.72 + 0.12°9¢ 5.40 % 0.14%9<5¢ 7.13 & 0.22™
KPR131 MeOH ext. 33.7 £ 2,970k 0.70 + 0.17%9¢ 527 + 0.27%0eh 8.43 + 0.26%
EtOAc ext. 27.6 £ 1.87™ 0.64 £ 0.07%¢ 4.93 = 02180 10.0 £ 0.27%¢
H,0 ext. 37.2 + 2.40°teh 0.79 * 0.15%¢ 5.54 % 0.30%4f 8.92 + 0.23%"
KPR113 MeOH ext. 35.6 + 2.9380 0.77 £ 0.10°%9¢ 5.37 £ 0.19%4g 9.31 % 0.20f
EtOAc ext. 31.0 = 2.06%" 0.74 = 0.16>¢%¢ 539 * 0.24%debe 104 £ 0.26%

Unit: Pnmoles/g of tissue, Zp-aminophenol nmol/mg protein/min, PUnit HCHO nmol/mg protein/min, “nmol/g of tissue; YKRR311 is
the mixture K-P-R=3:1:1 (w/w/w); The means with the same superscript letters (a-n) are not significantly different at 0.05 probabitlity
level in each column by Duncans new multiple range test.
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B4 £ 27t 0571010 2 4.6210.33014 1.1310.1339} 6,54+
0.47:2 F71=)9 2} epoxide hydrolase?] 842 A& o g
147:20.290014 41410272 F94 e A4E 20 Sl
¥, itgt 9l 2 55 7 255, O3 o8] vlEE &
E¢) A7599(100 mgm)s BERHAY o) e A
AbEk2) 71 gl 0]9] %ol AR A4 E/do] A
Ao 2 PFEFHTOE dslely e BE3IT ol A
T RE RodFolM feldl 5318 Uehle ZAoE s
Q- Zt Aoke] Xzjolx= wivhE FEES A7t 7 &
7} 2315 o, FE5le] dojl of-olMEolE 82 F&E
ol " &y} ZAstAl vektth. 3, & FEEZ olg T

o] &5 89 19 el B3tk E3ES g9 KPR-
131> 14 2 84o] 7 3A vehston o] vk 9 ek
FoirEn ¥ 733 A4S Btk 53] ofdolAEo|E £
KPR131(KPRE131p] 71 V& X23ils} A aas el
AT,

7-2] microsomal enzyme® 24| P450 FA4°) %3+ aniline
hydroxyiase @ aminopyrine N-demethylase S484E0] ¥
0l Zg QOkE zglofq A HErdo R iy
epoxde hydrolase®] J2 o|F Aok F5E2] B2 K] F
7¥s<qtt. Al@of| ARRR A A Aok FollME 2T 557
7V 73k a8 AdstanE vehdlth ol2fe ok A
gle thZ epoxide hydrolase 4849 F71= MDA 4 7
2, aiiline hydrolase® aminopyrine N-demethylase 8739} 7+
27T o] A% GX|3l] UEMTE. ©, epoxide hydrolase
9] €4 F7ke VT 55U 7R Ak vEReH E3E
8 FoAdAR o] Aok viglo] B gl B ZsiAl det
Wt 1au, o] mAY 84d9) APes B gt M E
st dx e o3t avke Aol EEA Aot

2344 279 $¥9 DPPH ol 2& in vitro H40IA
£ A2 HAY HEA SFEAN -GN = Asitgoe] g
o] &1 Utk & APy & FEES Hwke FEEY
dla A U 5> 43> ey $o% i Uete
o (Txble II), in vive assayollXet Ba] 2t Aekzke] axpt T3
sl EFES Foore v 552 282 880l ¥
obzl:=% 0L 75 B4k AAENE JERIIT) T3 &
ol o)t G2} WMEO] in vivo assayelM 9} 2] F24 U=
g1 Bk o] Aol dis, @), 2T 55 9
doHo|ERZ FEHT Fe FEERG 40| A BEETH
a47] H ujgas W) gk AATANEE Asisie Gl
At DPPH assayoll ¢} oFF fAFe sl & YERGIT. ©]7]
A H) goke) A= 547 @I} A 537 DPPH assay
Artst SARH eRta sl A9 vlads whie] A
5 DPPH assay?] 73¢9 frAlHAl #2= e J2iv #3858
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Table II - In vitro antioxidant effect of various extracts and their

mixtures
ICsy (g/mi)
Treatment Ascorbic ADP/NADPH

DPPH acid/FeZ+ /FeB+

K pictus (K) H,0 ext. 20.3Y 26.3 65.8
MeOH ext. 22.1 31.2 109.4

EtOAc ext. 2.3 1.7 2.8

P thunb. (P) H,0 ext. 18.9 26.7 21.2
MeOH ext. 313 23.3 50.1

EtOAc ext. 8.3 6.3 5.6

R. vern. (R) H,0 ext. 3.7 6.8 4.6
MeOH ext. 3.7 0.9 45

EtOAc ext. 0.8 1.1 1.2

KPR311 H,0 ext. 116 224 59.2
MeOH ext. 8.6 8.21 114

EtOAc ext. 1.6 0.2 5.6

KPR131 H,0 ext. 12.5 23.3 8.9
MeOH ext. 9.2 8.24 7.9

EtOAc ext. 2.0 0.1 3.4

KPR113 H,0 ext. 74 13.7 4.2
MeOH ext. 4.5 34 5.9

EtOAc ext. 0.8 0.3 25

Caffeic acid 10.5 0.5 0.8

The values represent the mean of three independent experiments.
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anion radical ( - O,)EF-E] Fe3HE 289 free radicalel ¢]
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o} ol EXsAIAle] Itst 3PS T3l TalEe] MDA
Z stz olF REE AHIIE SAsh= FHoE gt
o} 3, thekst A A F (reactive oxygen species, ROSy&
2’4 X 71+= superoxide anion radical cyclo-oxigenase,
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2 o] £doke SAE ZHe BEA vehds dREl &
A 244 7ol & ZAoF A g}, drkzo® Aok
9] 588 57 FE3] 83k Ao] AFZAQL HgHQl v}
£ FEE, 191 €32 F hR vRE FEE9 avE v
welE Wl & FEEM FHE 248 vehlle 2 34
Sz PEH] olFE & & 57t Ak In vive EFH7} in
vitro 73] 23 A APaNs} Gajel A tEA Jelhdsd) o]
= A%< hepatic microsomal enzyme?] A3 ¥ ohjg} Al
A9 o 2}, F Asdds 2 Qo] st Aul
Q= AE e 7 Yk Bo), AREUY BSE in vitro
AN = a37F e s vlAAD i vivo assayoll A= &
A7F A A UekEg® oleidt gAdajo)e BEL tE
714l SJsiA &3E JeRIS AAEE Q. oH e HE 7]
el o AAIIsE Aafeteet s Al goks wig
3lE W B/0] A= vlsssHAl ARETH T2, ek
o] BEEL el Aok €4S IA HsAIA @ AR
WeRsith @2 o714 & 4 Sl AME KPRE1310] 7H 7
o 534E vehlle AMIE geke] S3kA gl ofgt ke
29 A77F FeFs & RojFa vk

Bl Phase | 845 B/93117]9 ol2{gh #glA
22 R 34-oxideE FGAH o] FHAIT epoxide
hydrolaseel &J3)] B2 244l 3,4-diolE tirks]e] 23wl =A
1} glutathione®} ZE3t & W QEV| T st} J2Es HEY
Wil Phase I 224710 8448 A S7HA17]H, B8 epoxde
hydrolase®] 4% 7+4A1710] Table oY VFERY} it} B2 R
HHl o g Z719) hepatic P450 54412 E4do] Aok g9 &
ofof & TAHE T MDA H-$-9f AR ke Hoj
F3 Aok, o2k ARAL AZekso] Phase I 470 243
RP3AERA 2ol iy vebds & 571 ATk In vitro A
ks AERANME AREDE FEAECE o A9
Zste] A9 At ks, A eg gus B a9
7} 73l veh e A3AAERE AP EANIAG P50l o)
3 A9 AAlE AR HE 71l g3l dodE ARlE 1
At
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o] in vivo L in vitro X AILE} A At} o9 FAKSEH
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797 @) dEe 1 FEAdEe) F2 84 EaldA
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