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B, =&, AR, FHR, A, WA, EE
LIEF, RED23EEH (WY 4 35) 2FHL L.
WIFN SRS EE UAETHB I N ES A
Ale A+ 2, Bolcz+F23FE—w v b &
L, ZhZhoKAEHR I EMET L7,
AESCEHT @ KICAERR S &, 20.0ng/ml DB
FEoKEKEIER L, 3000E/E:, 5 40 &5
Btici i, EEEHRLLESS, 2.0mg/ml, 0.2
ng/m/DEICHEL, WEIFEHRHLA. Ao
BECODVLTREHSYOHEICHEL 1.

0. EB&HE

BEHFH & = DR S O TEHE B RIMEIR 13
ESR (AAEZTF& JES-FR30) % MW7z DMPO-
AE Y NT oy FECTEML 7.

1. ESRiC& % « O; JHEEHDRIE

Qe RFHUYF U FH UF A F IS —
¥RIE (HPX-XOD) AFHERE L1,

5.5mM® DETAPAC %35 ul, AtAfRiK %
50ul, 89MD DMPO %#15uf, 2mM® HPX
%50 ul, 0.4U/mfd XOD %50 uf DNETHERE
itE D, XOD % AN S &[ERICETE2BEEE L 1.
IR L TARRERVICKRVWELD, ESR X
N7 POA—Y—DF P EF 4 ICEEL, 600E

T EnRE I 5 5 # O TEE R SR TH 26E

ICRIE 2 BiG L 7. Bl HPX-XOD Rt % F4
*REL, b3y 7EIELTDMPO 2NA, R4
9 % DMPO-O; adduct ® 2 =7 b+ L& L TEHAI
L7z,

cO;DREYT Y b DIESIREE I3 NI ELE
Td % MnO (manganese oxide) D{ESHEIC
B HE S L, o> b o— i i3 E
L7c@8fikERY, Zhicttd 2IHIR (%) &
LTEHL.

2. SOD kkiEtt o flE

0.167, 13.5, 40.5U/ml DR D SOD &+ .,
b OESHEE LIl & ERROFNITHIE L, MnO
DIEFHEE L OHA SODEEICHL T oy b
TEHEIEICLOREBEOEREITV, HYT 2
SOD B A RIEFRE O SOD HEiErE & L.

3. ESRic& % « OHHEEHDHIE

cOHOREAZRICILITIO 2 > hkaH V.

(1) Fenton IRt & % « OH A%

c OH BERDO—2 It BIRILKE LB EEDE
% &« OHMEA N S Fenton RIEHHH 5.

1ImM® FeSO,-DETAPAC A #K %2 75 uf , Wk
g 50 ul , 0.89M® DMPO %220 uf , 0.1mM
D H0, 75wl DIATHBE 2 & b, HO. %A
N5 EERICETRZBR Lo, KSHEBL ThHE
R VITROELY, HO, BRIN%60##%IC » OF
DRIE L EIRRORIESRMT, ESRZX <7 bo s —
¥ — 2BV T DMPO-OH adduct D2 =7 b v %
FHAIL, <O &MU SHIEIER (%) & LTHEE
L.

Fenton IS iCxt 4 23R = #iT 4 2 {1,
B+ L — MEHOHOL T « F U EESU L
Fenton RIGHPHEENTL ESH T &M E DD
T, < OHZREA T 2M%Ic> VLTI’ HO, %
UVEHTHIEL, «OHZHERKIE 2 HHE%E
hokEET L 7e.

(2) UV (Ultra violet light) BB&hic Xk 3 - OH
FHER
50mM®D H:O, %2150 ul , FEHAEFER 250 1l ,
0.89M® DMPO40 1l 2B EIc & b, K HEH#
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L, 365nm®UV (4 xX10°J/m/min:UVPC-70G,
Ultra-Violet Product Ltd. USA) DD 515
emDEEREICE X, BHBHE & ERRCERE L. 5
AEBHBOERFE2 VITRVWED, O OHl
FEEEORIESRETESR A RY boXx—5—
% F\ T DMPO-OH adduct ® 2 <7 k V% &1Hl
L, &R (%) ELTEHRL.

mw R

A BRI OEWBRBRINEIR T, £hE
120.0ng/mf, 2.0mg/mf, 0.2mg/mliZBVTHH
L7 B1). MflIFRosWERICEHL, 2.0ng
/M DEFET50% LT D b DIz > W T34 (R0.2ng
/Ml DRPNE T > TV, UVEBSHT B L THIH|
RS2 A F RADEICTE - 1, 7RSS, A% A
KFLUATROTN O BEBERTFRICRELLS Y

£1 JEAAEOBER (20ng/nd, 2.0ng/nl, 0.2ng/nd)  O; BT « OHHIHIR %) 0K
- 02 (%) - OH Fenton(%) - OH UV(%)
20(mg/md) | 2(mg/m) [0.2(mg/md)| 20(mg/mQ) | 2(mg/ml) }0.2(mg/m2){ 20(mg/ml) | 2(mg/mR) |0.2(mg/mk)
Fo¥ 512 | 174 | — | 872 | 597|105 | 495 | 07 | ~—
g4k 96.7 | 89.9 | 525 | 848 | 348 | — | 878 | 61.7 | 19.9
SAY 96.6 | 79.1 | 282 | 859 | 21.2 | — | -68.0] 0.03 |-135.9
Svo¥y | 96.4 | 840 | 52.2 | 869 | 432 | — | 749 | 5.4 -
o %a2w | 693 | 322 ] — | 918 ]| 480 | — | 696 | 380 | -
ko 578 1 299 | — | 916 | 478 | — | 592|177 | -
ymsay | 737 | 270 | - | 861|196 | — | 632|217 | -
=>vy | 221 | 58| — |90 |543| — | 583|108 -
7oyay | 607 | 303 | — | 947 | 87.9 | 12.5 |-156.4]-151.2]| -54.5
AvYy | 784 | 488 | — | 849 | 441 | -43.7 | 82.0 | 57.1 | 13.7
vavtaw| 742 | 411 | — | 935 | 787 | 153 | -71.4 | 226 | —
s4yy | 736 | 348 | — | 802|397 - |694]| 215 -
NH 132 | 66 | — | 836|202 | — | 306|003 -
H43 60.1 | 33.0 | — | 840 | 822 | 284 | 655 | 341 | —
FvP | 805 | 52.1 | 19.7 | 63.8 | 16.4 | 55 | 72.4 | 55.1 | 35.7
FoT 779 | 481 | 206 | 66.7 | 11.5 | -7.6 | 841 | 75.1 | 30.3
= 63.6 | 52.6 | 17.4 | 87.2 | 62.6 | 141 | -266 | 9.8 | 25.6
vavw | 959 | 827 | 49.5 | 38.1 | 53.8 | 11.2 | 903 | 72.9 | 29.5
Fw> | 96.8 | 91.2 | 689 | 69.6 | 41.8 | 5.1 | 87.4 | 78.1 | 287
Fwso | 93.4 | 69.6 | 40.8 | 64.4 | 393 | 3.2 | 86.1 | 75.8 | 36.0
A9l | 98.1 | 92.1 | 663 | 446 | 209 | -0.8 | 87.8 | 72.2 | 42.1
#>2> | 90.1 | 659 | 32.1 | 81.0 | 585 | 10.1 | 80.1 | 56.5 | -2.4
$52 4w | 648 | 303 | 25 | 771 | 634 | 46 | 880 | 31.9 | -2.6
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I. ESRIC& 3 - O; iBEEHEDRIERKR

BEHHF2.0ng /DB ICBVWT, RbEmWil
R AR L o0 35 (73.3%), IRV TRGEK
(68.2%), 4hmATEREL (65.3%), /NS (62.8%),
+eREE (625%), ABEXE (60.4%),
s %E (51.7%) Tdh - 1. WA Ong/m/
DOEFICBVWTREH2.1%9) MR bEm<, HI
A (91.2%), HERZ (89.9%), ~5FE (84.0%), FHEk
(82.8%), Hu# (79.1%), #iA (69.6%), LLtE
F (65.9%), Tk (52.6%), BEZ (52.1%)
DIETH Y, ABEFERFEED SN - T,

72, 2.0mg/mlDIEREICH T BSODREEM: %
B 5E, EAARTENEYE (16.5U/nd), &
Ei (11.2U0/mf), ZRA53E# (9.9U/md), +42
RS (9.0U/md), /NEHE (8.9U/m) TH -
fo. KRR T EE (68.2U/mh), R (67.0
U/md), #ETA (59.9U/ml), *j# (59.4U/ml),
THFE(46.8U/ml) & 13 > 72

0. ESRIC& 3 » OHiEEEMD RIFERIE

Fenton RISiIcBWT, #EHHF2.0mg/ml D iz
BioB & bMEROEV b O I/NEHE
(57.0%), RWTHHEKE (37.4%), MHYE
(33.7%), iR#EEK (33.5%), MMET#(33.3%) T
B o1, B2 Ong/mlDBEEICE W TIIRS
(87.9%) 2k bE<, IRWTLHESE (82.2%), 4%
(78.7%), R (63.4%), KT (62.6%), HE
(59.7%), ILHEF (58.5%), AZ (54.3%), F
Bk (53.8%), DIETH » 7-.

UVEHH BT, #HAHFI2.0ng/mlDIRE
IZ B BINEIR/NESS (54.9%) P&k bE<,
RISIRERR (49.9%), NETF#& (45.7%), wHi
L5 (43.6%), WMETFE (43.3%) ThH-1. 1§
AR 2.0mng/mOEBEICBVWTIEIEIA (781

FFEE IS 3 O rE IR R TH R AE

% Db, RWTHE (75.8%), &K (75.1
%), FHER (72.9%), & (72.2%), R (61.7%),
HHE (57.1%), e+ (56.5%), BHEZ (55.1%)
DIETH Y, KEELAEZRFFICTA FREEZRL
7-.

M. -0;&8&U - OHEEFHEDKR

HwtEAAFBIO « O, BL T « OHIHZEME
HOME DX %A 51251 « O & Fenton K,
UV B D 3 >oilifER (%) Offle L TAL
LA, BREEVWHRIAZRLKOIZ/NEERES
(174.7%), KO TEER (151.6%), fhR<s
(132.7%) +4 KM% (132.3%), PA¥IEs (130.7%),
ABEBXE (131.0%) DOlEE -7 (®1).

B A AR AR OHEEEORMEX 2 1R
L7z, bR oSVWETA (211.1%) » S5k
HIEWVEE (20.2%) FTELUTO LD IC 3 EPE
IR L fo. BFNT0% K0 255 W IH ZRE, T0~140
%AIEEMEEREE O, 140%0L LA OIHEREE L
THER R D « O, BL U » OHHEREEX 3 D
EHlcE &, 140%LL Lo EEREEZRL 12
DI, +EKHEASBEXLGOBKEETSH S
FER (186.4%) L HE (150.0%) Tdh v, P&
OEBAEREITEEL, MEFEBLIUREFEGT
FHE, BEKRTRIETA, EHH (184.7%), #
#(185.2%), LFET (180.9%) TH - 7. M7
AT 3IE AR T L, MRS &/
SetAB o AEE T3 HE, %4 (149.3%), F+
FE (209.1%) TH - 1.
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HisR<, 3 DDELHARNICE W THBET 5 UYE
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Inhibitory effects on superoxide anion radical and
hydroxyl radical by Chinese herbal with the preventive

function for experimantal hepatic metastasis

Jun Koike', Kenji Tazawa', Hirohide Namikawa', Kayoko Ito',
Miki Yatuzuka', Tomomi Yasuda', Yuuko Kobayashi', Mutuko Kajiwara’,
Hideo Ohkami?, Tomohiro Saitou®

'2nd Department of Adult Nursing, School of Nursing, Toyama Medical and
Pharmaceutical University

* 2nd Department of surgery,Toyama Medical and Pharmaceutical University

Abstract

Oral administration of Juzen-taiho-to , Shimotsu-to, Hochu-ekki-to, and Sho-saiko-to
inhibits experimental liver metastasis. Juzen-taiho-to and Shimotsu-to activate macro-
phages, and also Hochu-ekki-to and Sho-saiko-to activate NK cells. The components that
activate macrophages and NK cells in these Chinese herbal medicine (Juzen-taiho-to,
Shimotsu-to, Shikunshi-to, Rikkunshi-to, Unsei-in, Ninjin-yoei-to, Toki-shakuyaksan,
Hochu-ekki-to, and Sho-saiko-to) were examined for scavenging activity of free radicals .
In 9 Chinese herbal medicine, the total intensity of scavenging activity on » O, (HPX-XOD
reaction) and « OH (Fenton Reaction, Ultra-Violet product) was Sho-saiko-to > Unsei-in >
Hochu-ekki-to > Juzen-taiho-to >Shimotsu-to > Ninjin-yoei-to. In 23 crude components
of 9 Chinese herbal medicines, * O; scavenging activity was highest in Jio, and « OH
scavenging activity was highest in Kanzou.

In conclusion, the potential for macrophage activation was indicated for components
with a high * O; scavenging ability, and NKcell activation was indicated for components

with a high « OH scavenging ability .

Key words

harbal medicine, superoxide anion radical, hydroxyl radical, hepatic metastasis
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