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Abstract

QR-32 cell is low tumorigenic and low metastatic clone derived from 3-methy cholanthrene
induced C57BL/6 mouse fibrosarcoma (BMT-11) When QR-32 cells (2x10°) were sub-
cutaneously implanted or 10° cells were intravenously injected into normal mice, they all
spontaneously regressed However, when they were subcutaneously co-implanted with gelatin
sponge (10x5x3mm), they acquired enhancement of tumorigenicity and metastatic ability and
grew lethally Previous in vitro assays have shown that this malignant progression of QR-32
cells was caused by oxygen radicals released from host cells reactive to gelatin sponge To
elucidate the effects of oxygen radicals in vivo, this study examined whether endogeous oxygen
radical scavengers induced by bismuth submitrate (BSN) or PSK administration inhibited the
malignant progression of QR-32 cells The QR-32 (2x10° cells and gelatin sponge were
subcutaneously co-implanted into mice, pre-administered with BSN (5mg/kg/day) or PSK
(150mg/kg/day, 1 p, 1000mg/kg/day p o) The BSN and PSK administration did not affect
the tumor growth. The culture lines from these tumors arising in mice were established
implanted with QR-32 cells and gelatin sponge, and implanted these culture tumor cells s ¢ or
1 v into normal mice Compared with the parental QR-32 cells, the tumor cell hines developed
in the normal mice and used for the malignant progression estimation, i e s. ¢ tumorigenicity
and i v lung metastasis. All 18 cell lines (10094) obtained from the untreated group showed

progress in the malignancy when compared with QR-32 cells However, these cell lines
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obtained from the BSN admustered group indicated malignant progression 1n only 4 out of 7
cell lines (57.1%), 1n the same manner cell lines obtained from the PSK (1 p) group indicated
malignant progression in 3 out of 6 cell lines (50%), for cell lines obtained from PSK (p o) group
indicated in 4 out of 8 cell lines (50%)

administered with BSN or PSK were analysed with the immunoblotting and immunohistostam-

Endogeous radical scavengers in tumor in mice

ing These results of the assay showed that the quantity of radical scavengers (metalloth-
1onemn, Mn-SOD, Cu/Zn-SOD GSH-Px, Catalase) increased over the untreted groups These
findings suggest that oxygen radicals may play an important role i in vivo QR-32 malignancy

progress

Key word Tumor progression, oxygen radical scavenger, Metallothionein, Bismuth sub-

nitrate, PSK
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2, EEHE
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/7t —VHikRETREZIIFEIL Y
A T BEERIEIE % 7~ 972,
3. WERH

QR-324fZ 1, 8% fetal calf serum (FCS,
56°C30431NiE{k), L-glutamine292 3mg, 1% ¥
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(MEM) $5#01z T37°C, 5 %CO,, 95%air | TH
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HU7. 2o 2 & okl 00
mMTris-HCl pH8 6) #/l %, 8 B (60
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min, 4°C)Z CHEZELIEEL 720 2D EE 2 ml
12 CdCl1,(1,000ppm) B £ U #& 1 ¥ (100
mMTris-HC] pHS8.6) % A#, #EREHZ1S>minE
WGE L, Z OBMmELLEE (80°C, 3 min) L7z,
KT, Zh%zKkbw#Al#£10,000rpm T30min
L7z, & 512, ZDOLER0 22umD iz LIE
WF 2 — 7 T L, i (200.1) Z HPLCH
B 7 A (BEREERTEL), Superdex75HR (Phar-
mcia LKB)WZ#H# A L, BE8MH %20 1M
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TR A Y aF 424 E 70 )=
P (MT45) (B S ERBRRT IREM—%4 &
DfEE) & A, 2Rk EA FEve v A
v 9 F1gG (Elite, Vector Lab ) % A\, ik
D ABC#: (Elite, Vector Lab ) i T, FHX
Bl RSB EaERAT PRV VEBRBEL,
gt L 72,
11, [EH#HEHEADMN-SOD, Cu/Zn-SOD, GSH
-Px, CatalaseD#&H
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(608>, 3 [E]) K THREY F A X, =l
L7z (15,000 rpm, 1543, 4°C)e 2D LE%2=
Pt a—AE(Bio-Rad Lab)ic~v 4 7 a -
T AN b —ya vEBERHOTESL, v
T7uy¥ 7 2T,
albumin, T-PBS (4°C, overmight) % D&,
T-PBSTUE(5x 3E) L, &% D 1 Hilk (L
t PMn-SODE / 7 v+ — ik, fit bCuw/
Zn-SODE / 7 v +— N4k, 17 ¥ Catalase
RV 7ar—nVHidk, 517 v FGSH-PxE ./ 7
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1 IRPUBIZIZV A F ¥ —EBER#R I T,
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RO (I10MR) s+, Bk, E&, Wi%
Totee iz, 2OA L 7Ty NOEREZT
VY M A=F— (T b—th, ®E) K THEL,
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3 %bovine serum

Table 1 Tumorigenicity of QR-32 cells co-implanted
with gelatin sponge 1in C57BL/6 mice treat-

ed with bismuth subnitrate or PSK

Growth of tumoron 21 days
Taked/tested (%)

implantation with Administered

gelatin sponge’

No None 0/24 (0)
Yes None 36/59 (61)
Yes BSN® 11/18 (1)
Yes PSK(ip)* 10/20 (50)
Yes PSK(po)® 8/19 (42)

a QR-32cells (2x1 0°) were Injected s ¢ at the site where gelatin sponge
was implanted

b Bismuth subritrate (BSN) (Smg/kg/day) was administered p o for 26
days from 5 days before to 20 days after the tumor implantation

c PSK(150mg/kg/day) was administered 1 p for5 days before the tumor
implantation

d PSK-containing diet(3%) was gtven for S days before the tumor
implantation
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Fig 1 In vivo growth of QR-32 cells co-implanted

with gelatin sponge into mice affter adminis-

tration with bismuth subnitrate
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Fig 2 In vivo growth of QR-32 cells co-implanted
with gelatin sponge into mice after adminis-
tration with PSK
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1. ESF AR blcBHEESN-QR-
32fmpaDEEEENEMICxT T 3BSN, PSK
BrENVE

QR-32#HB D B EZ TRAE TIE 2402 T D
7 AW EE O A RO o1z, €I F
AR Y Y & DOFEKK THE L 72BSN, PSKIE&K
531336,759 (61%) D~ 7 A fEE OBEGEL
B SN, XL T, BSNBEHTY
11718 (61%) D=7 A EE OBTENTED &
iz, £7:, PSKIEERBR GO~ 7 AT
10,720 (50%) &, PSKEOKE#HD <Y AT
b8 19 (42%) WIEOHENHE I L,
INSBSN® 2 WIIPSK#E 58 L e 5ht %
HBLUEE, ¥9F VARV IOEETFTO
QR-32MMfIDEEE ML, WIh b EERES

B polz(Table 1), 7z, BSN, PSK#
Table 2 Progression of cultured cell lines established
form tumors aftter co-implantation of QR-

32 cells with gelatin sponge

Cell _ Growth of tumor  Progression”
ines sc' wh
QR 32 024 LN

(0%) (9%)
No 1 5/5* 35" +
No2 2/5* 5/5* +
No 3 0/5 5/5* +
No 4 415" 25 +
No 5 115 5/5* +
No 6 5/5* 5/5* +
No 7 2/5* 4/5* +
No 8 3/4* 31" +
No 9 15 /5" 3
No 10 115 45" I
No 11 2/5* 4/5* +
No 12 1/5 415" +
No 13 315" 315* 4
No 14 2/5* 4/5* +
No 15 2/5* 4/5* +
No 16 215 4/5* +
No 17 2/5* 35" +
No 18 2/5* 4/5* +
Total 40/89 68/89 18/18

(45%) (76%) (100%)

a,b Mice were Iinjected s ¢ or | v with cuitured cells(2x10°
or 1x10° respectively) of each line established
from tumors of mice with QR-32 cells and gelatin
sponge co-implanted
¢ Progression of each cell Iine was estimated by
statistically significant increases in subcutaneous
growth or metastasis compared to QR-32 cells
*p<005vs QR-32 cells
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G IR G RO BEBEIEHRRIC VAR R ZER
B o7z (Fig 1, 24, 2B),

2, EFF AR ZSEDBEICEL>THIEL
T & -EFHEROBMILER

QR-32MIfT B T 1 24e 251 2 THEEZE D
FERFED & ko 7208, QR-32Mifd L ¥ 7 5
VARV ERFEIREMEL, HIEL TE S
L DRI L7218 ROEFEKRD 5 513% (No 1,
No 2, No 4, No 6, No 7, No 8§ No 11,
No 13, No 14, No 16, No 17, No 18) %t
DQR-32MAITI b~ E 72 BB HETE O 558 % 38
Wiz, iz, =7 AOMEEBETH S & BEEKE
D KT BRI & 5 83 O 35 1389V 40t
(45%) 1FBH» &Ntz (Table 2),

IR RS IR RE * A4 5 £, QR-32MifE Tk
117G 1 VE L B B OTEEDS, B s hi
wofehl, 18ROEEFEKRD 5 b17% (No 4%k

{) TILDQR-32MAIT L ~AE B 72 ffifn i B 14
<7 ADHBEEROEMOBABO s, &61,
< 7 A DEERKEE T AT b REERO BRIk
REIC & % RS 1 8IPEA68IL (76%) 124 & 1,

Table 3 Inhibition of the progression of tumor cells

by the adnimstration of bismuth subnitrate

Cell Growth of tumor Progression®
lines sc* 1v®
QR-32 0/24( 0%)  1/11(9%)
NO 1 0/4 212 -
NO 2 0/3 3/4 +
NO 3 1/4 3/5* +
NO 4 0/5 4/5* +
NO 5 1/5 4/5* +
NO 6 0/5 2/5 -
NO7 013 1/5
Total 2/29° 19/41 a7
(6 9%) (46 3%) (57 1%)

a,b Mice were Iinjected s ¢ or | v with cultured ceils(2x10°®
or 1x10° respectively) of lines established from tumors
in mice treated with bismuth subnitrate(BSN) and with
QR-32 cells and gelatin sponge co-implanted

c Progression of each cell line was estimated by
statistically significant increases in either
subcutaneous growth or metastasls compared to
QR-32 cells

d p< 0 05 as compared to BSN non-treated group

e p< 0 001 as compared to BSN non-treated group

* p< 0 05 as compared to QR-32 cells

TEDOQR-32ME 1 LA FHERFSBE D HETH & W 5
iz, Fio, SRFEMRT &K THEAE, EEBRY
FHEERRED LTI Nr— ARSI N T WL b D
PEMEER EHET S &, 18%R2H6] (100%)
DEMALERE L Tz (Table 2),
3. BSNiREIZ & 3 BEHLEROISE

QR-32MA B T1X, 24V f7 T BEE D
WHEDSFED S o 7203, BSN#&G L 72 #E &
Oﬁgtt@%?%u,w?n%@%&ﬁ%@
& <, TEOQR-32MHE & H~, BEFERE D IET# 17
wonkhol, iz, 290t 28 (6.9%) &
K<, DR LR (Table 2) L KT 2 LT
BT OREE BB E I (p<0 001) IS Twn
7z (Table 3),

frtERe A A CRE Tld, BSN 25 U7 B X
Do NI EEEEERIEZ 7T R 4R (No 2,
No 3, No 4, No 5) CHi#sfEHI OO
Sz, =7 ADEEKRETH S L41EH19

Table 4 Inhibition of the progression of tumor cells
by the adnministration of PSK

Administration Cell Growth of tumor Progression®
of PSK lines sc' e
QR-32 0/24 RTAN
NO 1 055 2/5 -
NO 2 2/5" 3/5" +
NO3 3/5" 3/ +
Intraperitoneal NO4 2/5* 2/5 +
NOS5 0/5 /5 -
NO 6 1/5 2/5
Total 8/30** 12/30*** 3/6**
(27 0%) (40 0%) (50 0%)
NO 1 1/5 2/5 -
NO 2 2/5* 2/5 +
NO3 2/5* 355" +
Oral NO 4 1/5 215 -
NO 5 1/5 4/5* +
NO 6 3/5" 3/5* +
NO7 1/5 2/5
NO 8 1/5 2/5
Total 12/40 20/40 4/8**
(30 0%) (50 0%) (50 0%)

a,b Mice were injected s ¢ or I v with cultured cells(2x10°
or 1x10* respectively) of lines established from tumors
In mice treated with PSK and with QR-32 celis and
gelatin sponge co-implanted

c Progression of each cell line was estimated by
statistically significant Increases in either
subcutaneous growth or metastasis
compared to QR-32 celis

*p< 0 05 as compared to Qr-32 celis

** p< 0 05 or ***p< 0 01 as compared to PSK non-treated

group
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I (46.3%) O~<v A L»RDs>NT, FERE
HThr¥IF ARy VIZ X 5QR-32MkD
fERRERE D BRI HR, HE(P<0.05) 240
FlEhTwiz, £72, B ER L -8EKE,
BSN#£ G TIX 7 RH 4% (57.1%) THY,
FEBRERE L L THEE®P<0 05) P L7z
(Table 3),
4. PSKiZ5(Z & 32 B L ER O

PSK % JEENI S U7 BE & D BT U 7o 5%
6%D5 b 3%(No 2, No 3, No 4) THEEHE
FEDNBRE s iz, 72, PSKEROKRS L/-#
LU LIREKREZDS B 3% (No 2,
No 3, No 6) THEEHEEIHEZIH, Ihsid
VIR D TEOQR-32MMT I b~ E 2 HEFEAE D
IR AR, & 51T, ¥ ADEEBETH
% E PSKIEERNE SR S B o LI REEKD
BT O R ESEIX 300t 8 I (27%) 12
RO B, Flz, PSKREOKGED Z N iZ400L
120 (30%) WiEHHslz, ZNoHPSK&RE
e o BPER O KT HEME 3T OQR-32Mk D
ZRIICHERS &, HEEINTIT Wiz, ¥7F
VARV DHDIEEREP S DZE NS ITHA
% RIS M B EAD A S Tz,

PR RS R RE T, PSK % BEREN IS L
RS VEONIEERE, 6 22 %(No 2,
No 3) T, BRI DRESHD STz, £
7z, PSKEROKRS LIV EonEE S
%t 4 % (No 2, No 3, No 5, No. 6) IZfili#=f
D SN2, &5 ADEEFBRHTHS
£ PSKIEFERN# 58 CTI1d300u 1208 (40%),
PSKAR O 58 TIX40LHF20ETH > 720 L
L, FEREFICHARPSKEEREN % /- 3R O#%S5
Wk o THERE(p<0.05) i EtE~ v X0
HIEERDE TR 5l RICEZ DEEESR
KBV TR EERDOFER L LR LI AET
i 2 &, JFEBSEECIE, 18RTISHREMAL
LTwizDwext L, PSKEEMNERSEHETIX 6 %
F13%, 7, PSKIROKSFHETIZS R 4%

ULrEEERL BT, SXERICEMEL
HERDMNE X LT 7z (table 4),

Table 5 Effects of bismuth subnitrate or PSK the
metastatic potential of tumor cells enhan-

ced by co-implantation with gelatin sponge

Metastasis in Lung®

No of mice Lung weight No of colonies

Treatment  pogvettested (9) / mouse
(%) (Median) (Median)
None 68/89 020+£005 431504
(76 4%) (0 18) (11)

Bismuth 19/41** 015+002" 205 55"
subnitrate (46 3%) (0 15) (0)
PSK 12/30* 016+002* 63+ 97"
(Intraperitoneal) (40 0%) (0 15) (1)
PSK 20/40* 017£001" 36+ 44"
(Oral) (50 0%) (016) (0)

a Mice were | v injected with 1x10° of each of tumor cell
Iines established as described In Tables 1 and 2
Nineteen days later, the mice were sacriflced and the
metastatic nodules on the lung surface were counted
macroscoplcally

*p<001,*  p< 002, **p<0 001 as compared to
untreated groups

5. E3F AR CEDBHEICK > T
NI-EBEEICRIT TBSN, PSKixEDRE

BSN, PSK# 58 CEMHLER 2R LR
BRIZEHIZR DD, 205 bPSKIEENKSEE
DNo 4, BOFS5HEDONo 3D 2 2L, 1%
9% (82%) DHEREREDHERICL DT
Holzo 22T, TORERIEREHOZL L
R 27012, BB sk HERL
DI &, BB HIEE < O % Table 512 %
£, FMCHET LTz, TablesizAa o3 &5
W2, FEREGEEOIMER0 20+0.07, RS
43.1450. 4123 LT, BSN&EGE TR, MEE
0.15+0.02, #EREAGEHT%20 5+5 5, PSKIEREA
BEHTIE, MEZ0 1610.02, BT
6.3+9 7, Z L CPSKROZLEHTYH, iER
0.17£0.01, BRREHEHIES 6+4 4L BHRX DT
EEELoT, o DOREMERE, ErERE
L7tk EHE S NI Mlatk T b, BREOREE
DSBSN, PSK#& 54> & DEER T I3 IR SR
PODENSIHENERIAFH I N TWS Z &
%7k L7z (Table 5),
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Table 6 Concentration of metallothionein in tumor
tissues of the mice treated with bismuth
subnitrate

BSN-treated
/non-treated

Concentration of
metallothionein’®

Administered
bismuth subnitrate®

(nmol/g tumor tissue) (fold)
Exp 1
YES 439 X1 51
NO 290
Exp 2
YES 508 X153
NO 332

a Bismuth subnitrate (5mg/kg) was administered for 26 days from
5 days before to 21 days after the tumor implantation

b Metallothionein in tumor tissues was separated and determined
by high-performance liquid chromatography (HPLC) with a
Superdex 75 high-performance gel filtration column

6. BSN#RE (2L 2EHEMBED metalloth-
lonein FEEAEE N

BSN#: G5, ERSGHOEBHEBLI VGO
7 # HPLCIC THRE L R, Fig 30
MTo B Ny — > E s Tz, EEIZBSNE S
B, PEMIFER SRR R L, TRIZEEMT 2
iz dDERdT, TRICRLZEEMT Tl
14-14.5min® & Z A ICMTHHE O E—27 B ”
S, ZhERUMT S EOEA 2 BSN#& 58
LIERGEETCH T 5 L, 2O — 7 HIZIER
BRI, BSNRGH TREZ R L TWi,
22T, ZhoDfgzRELE 25, 1HE
DEBTIIBSN&GE:, JERGEHSX, 4.39,
2 90nmol/g/tissue, 2 BIEHDEERTH KX,
5 08, 3 32nmol/g/tissue & V>3 1L H BSNf 5
PR IR SRR EE L SRE DB ISR & 1
7z (Table 6),
1. BSN#XEIZL 5 BERRICETIMTOS
i

BSN# 58, G COBEEHMIC BT 5
MTOSAf %2 HMTE / 7 0+ —Liitkx B
W, FEHBR L Ts, ZOREE, BSNESL
PSS I emcmEd R s h, i, &
R IRV A PURa iD= T S k¥ (e
Wiz, ZhxL, FEREGHTE, EEMkO
BEl-3filiERN b I L icEaInTwni
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MT ¢
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Fig 3 Gel filtration of metallothlonemn by high per-
formance liquid chromatography n tumor
tissue and added metallothionein (MT) stan-
dard

(Fig 4)o
8. PSKiX5(Z & 2 lEHB M+ D& Eradical
scavenger DI

PSKHEREN T G5, e GREOBEBHM L Y
55 N7 T O K B Rscavenger &
Immunoblotting#: i THRE L1z & T A PSK#
Ll vBEoniboix, FERERICEEN, T
Mn-SOD% / 7 v+ — LV Hifk, HiCatalase )
7 a ) — ik, $1Cu/Zn-SODE / 7 11 F —
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Fig 4 Localization of metallothionein in tumor tis-

sue of mice by immunohistostaining
BSN
administration

NONE Tumor tissue without bismuth sub-

Tumor tissue with bismuth subnitrate

nitrate adminstration

Antibody Tumors from Tumors from
reacting to PSK-treated mice non-treated mice
Mn-SOD 2 a L L

Cu/zn-SOD g ¢ |
GSH-Px g | P

Catalase i
(| I
Fig 5 Immunoblotting for oxygen radical scaven-

gers 1n tumor tissues

VR, PIGSH-PxE ./ 7 uF—nLHifkicsm <
RIGL, RNy RERLUK (Fig 5)0 $72, &
DN RETFT Y b A= —THEL, $iEL
LU CHER L 7o 3558, PSKE S8 T3, Mn-SOD,
Catalase THJ 4 f%, Cu/Zn-SOD, GSH-Px THJ
2 EDOFBLOMEENED Sz, (Table 7).

Z -

KR DOBEL, B THrE¥TF ARy
VEDBRFAIRYVACETBEINS Z & TR
HE I N HQR-3I2ME O E ML R D EE R

ERK 6 121 57

Table 7 Increase in oxygen radical scavenger pro-

temn amounts 1in tumor tissues of the mice
treated with PSK

Oxygen Scavengers Relative amount of scavengers
radical for PSK-treated °/non-treated
scavengers® (fold)
Mn-SOD 0, x40
Cu/Zn-SOD 0, x27
GSH-Px H202 x 18
Catalase H,0, x 41

a

b

Amounts of oxygen radical scavenger protein were estimated

by immunoblotting with antibody to each radical scavenger
PSK(150mg/kg) was intraperitoneally injected into mice
every day for 5 days before the tumor implantation

Anc G B Rscavenger #5538 4 2 BSN H 5 \»
BPSKEHICL VAR SN 2 & 2R
LTw3, ¥72, ZThoDZ ki, mvivoldB
V% FEA O B ER W R B R0 < S
T5ZEEIMHL TV B,

MO ESLER T, WL sz o
FETEMARE TR - BeRBRE L & OENE 2 EE
LTWLBRT, EBEIZ D TR ERICBT
b MEMBETL X< ASR, 0L REMS
feicfv, % OB LR TFEIRZ 3
ZEDBHREINTNDEB39, LinLhds, =
OEMAER Zin vitrod 5 W idin viro THIER
ML BETELIERETNVIZIEE A LT X
NTwnied, ZOERIZOWTRDE VKR
TEINTWLEN,

AP TEEERDERICH W7 243
HEPSIE OIRAFEUMIFIQR-32/IX, 1) R T
Y L7 u—vEMiaThY, —EXHETT
BELTVSIRD, MEES X, W9k
OB TEETH 2 12 DI EBREBEOBFRME
R, 2) EE OB (Ix10EUT) Tid
AR~V A BRI RS TERMET 5 72
B, WHEEIEEI NI B FOENEERS
WRRHT 2 2N TE S, 3) &5 IEERIN
SRR DIZ L A ERE RV, HEREE
DIFRBREH LT W EOREER D, o
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T, QR-32MHfE MMM O ML ERE N O
R > TBOTIWERET NVICK S LEZ

STz, BEZ, Okada® i3, ZOFEBET V%
v, ¥9F AR IEEDIZIEE~YY A
B ReAE & UBEFE L ¢ & 7o IR 23 TE D QR-32
MR & Fhx, BT IEE, RERER EOTTEL
7o BRI CE AL TWw B Z L BRIz, K
W22 B> T b Okada® DN 5E IR &
N7z (Table 2), &5 WKL, "7 AF v 77
L — MERETNCQR-32ME & B L - 5
b, FEOERERSHEESNS 2 L 2lE
L7237, INo—EHOERIIBWIEYITF R
ROORTFIRAF v 7 T — g EOEY)OK
HNZDOWT, QR-32MfELS Z 4o B & E R
s 2 TR, BEYcL-oTERINS
SE R D AT £ 3 2 18 3 RIGHIRE & QR-
oMM 2 C L EETH L EEZ N
3, 8%, QR-32MMIZ Y T F v AR Y Y KIGHE
PeREM (PEC) t RABET 2 Z L& o
THEHT 2°7, &7z, QR-32MMpLIE 7T A F v
77V — MNEEE, 0~5HEOFHICEMET
2 L EERICHETET 548, 20~30H H OB
L CHLBE LS, ZOZ L REMICE A
PRI AERIRE 23QR- 3240 O AL R 1 B 5
LTWBZERTRBEL TW»AE2, F7z, Natu-
ral Killer (NK)#ifid, V> 7 + 4 A U 3EHLF
7 —(LAK) g, b~ a7r—v o
o EEEE R IYIEE L 7 = 7 7 —ifl
fd b QR-32MIF DAL 1 B 5 3 5 IRETE
B vitroDEEBR TR I N T 529,

BN L o CER SN2 MR EMEST
fEg T 7 7 ¥ —Hifgss, £D X5 ICQR-32#
FaoBEHALER ICBES L Tw 2 DIE5ER I 3
HE X L TR0, Okada & 131229, FEMALER I
L o THTHGEE O TTE L I M2 T OQR-
MBI EERKED Ry T TV
(PGE,) 2EAT A LB B &b, Ih
S et UMY & QR-32M0fd & 48KF IR G B &

U758 IS EE S N5 PGE, B0 & EME
ILERER %2 vitro CHRE T 5 RE R 2 L
L7zce 2L T, SRS Mg EE T 5 AIReME
D HINF-a, TNF-a8 L INTGF-g7% £ED 4 A
A Y BQR-32HM D PGE, FEA & 2N
HLENBEEINTWS, £72, QR-32H1kE &
¥ 75 AR Y RIGHHE, PECH % \WIidPilE
Brrz7-MlBrORERCESEESR
scavenger # ST % & PGE,PE £ F D #EN»
FHIEE B 2 R RWHL TWwb, ZOFERK
M o FEOAE E R H SR O A 5 TSR
FHPQR-32HfE DM LERICEHS L TWwa Z
EERBORBL WS, g, ZOEERRD
JEMR N 27ERH & L C, DNADREHFIC X %
HRRIZELAAM IS HIREZEIC T & 72 7> o T2 FERIIE 12 32
KEREERLT A EDHIONTWAEHAD,
N OIEEEERC L 2 MMELR T DORKER ITE
HBOEM L E b6 T EEZ N T WS, H
ZIE, HREROEE T 2IEERELS~ T AR
FMPINIHIT3Z h IV A 74 —L &85 2
900, BT v b OEMIOm vitrolc B 1
ZEERE A RAET 2 2 L OIMENH D950, §F
HBREORMAROTE CRIZTHEIEETH
%, BRRIIBVWT, EF7FVARYIEED
WREAE & 172 QR-32M BE O FE AL HE 2 (Table
)0, HoHUOBSND 2 WIFPSKE#RE 31
7o~ A TIFAERE I X #fu7z (Table 3, 4),
BSN & % W IZPSK# 5 DR8I35 M HEEMED
TLEDOHIHNICHE S RIS Tw 5 —1, #REEE
DOITHEDHIHIZ R TIAFDdI1z, SEIDKEERT
BA LB R O¥EEE T, Bt
REfEINIENL Do N, L,
EEIIE, Zh o B ERE &HE S ik
DEERERE D FEIICRET 37 % &, Z OFRE2IBSN
HBVIFPSKOBE I L > THRBECMHE S
Twiz(Table 5), 2D Z LIZBSNXPSK#&S
D34 AT o Te B ALEREO BB THE S L
% &0 u5 < QRB2OEHEALEIHIL T35 2
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Ezmliz,

KEFFE I v 7 BSN R PSK X RN I 15
B HRscavenger ¥ FE T 5 Z EBHIO N T W
2131420 AFEERIC BT b BB EER AT O
M B % scavenger B BSN ® PSK# 512 & -
TS 5 Z EWFEFEE L7z (Table 6, 7) (Fig
3,4,5)0 BT, EEHBIUAE CTBSN#GAEE
BB OMTORMEZBIET 5 &, B
FAENIEFEREGHTRIZ L A EMTHEEI N
S, BSNBEGH TS hicEa i i,
2D EIZEMREANOEERR OEH 2 BSN
BEWC Lo TMHI SN AREER2 B L TV
%, —1, Naganuma®7'®i%, <7 ZAI1ZP388
HIMFEMRE, ——vY v k% v EB
R & HWT, BSN#&ETIZ, BEEMEF X
MTREFEE 3N T, FECERS RS S
HXN257:HCDDP, Adriamycin®BIER @ &
BRL, ZOMEEMRIIEEL W L 28,
HL T3, SEIOEBICB W TBSNES I &
Z2EEHBOMTE ML TB DY,
Naganuma 57 BDFER B> TWwb, Ly
L, XEBET#®5 L /72BSN %, Naganuma
5D 5 HEOBEGD AL, 1HO®RS
ERIZIZFERTDH 50, RIFMOBEE21T-5T
Wwa e, EHLERHESERS L, &
512, SEIOERRATIEY T F v AR YKIG
BEREMEAINELTVEZ L LD, HHEN
EUL-AREER DS D EEZ sLlz, FRiZY
7 F v AR Y Y RIGHE FREMEEES L 720
BEMEIXIBSNIER G THBSN&Z S L v Vv g
DOMTHFEHEN T Z o5 bR RE
SNz, %72, PSKEEBEANRGEECIL, FERG
Bz b, Mn-SOD, Catalase?’#J 4 fi%, Cu/
Zn-SOD, GSH-Px» %) 2 iz L Tw i
(Table 7, Fig 5)o 235 OSSR, PSKE5C
& 0 BEEERR R P 1 5 MBS FEscavenger BE & FF
OMn-SOD, Catalase, Cu/Zn-SOD, GSH-Px
DFEEIN, Chodd¥IF Vv ARY VHERE

FRIEMIZL &> OEEBRROLELHEL,
QR-32MBDOEHADOEREZIH LIz b D L&
Z 5z, ek, PSKESGTE b ORI D
Mn-SODHm-RNAV )V T EHEINTZ E 0D
i H 203, RPFROERD X 5 1 PSKIE
BEAREIC LD, EEHEBHICMn-SOD% £D
WRMEE MR Fscavenger 3B E I Lz L v 5
wET LV, L L, HHEERIC L 52QR-32/1E
DEMALER L PSKIR S T b BSN#E S & [FEk
igla i 2 & kY, #HMIZPSKES I
& o THEERTCIEERE Escavenger 2555 & &
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THPSKEGIZHA, Dl & 1GR3 & 4
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S5x105E LA EDKEBWRHE L 723551 b BSEH
B E RS A, Z OBEUHIETE R~ LT S
I OBEEKRESTILTY, FOEKREIITO
QR-32MAED £ £ TH %37, %72, QR-32TD
REBEIC L VEHEL T2 <Y XIZPGE, I
¥ 2 K ihibitor T & % Indomethacin # & 5
2 EeFIEREBRELTLES 2 kD, 1HIk
170 OPGEELEN VL Ly, —EMUE
DOEM L % 0 BT COPGE,DREN% L & 5
L IR QR-32M I 0 B S I &
L, BOLHIER R EEZ 6N T W32, —
i, QR2MfEE X ZF ARV EEHICHE
WY 2E, ¥9F ARy Y RIGEELEME
B FELE SN S PGE, B & MEIER 2 FHE
L, BEERFTCOPGE,ENHREL LTEHL R
D, EMEER L Tw2WQR-32MK O 855 3
Rk LR IND, ZOBERICLY,
BSN, PSK#:5.1z & b BAEE OIS LIH] &
N7 T O EIEOMENE kol bD &
EzZ ol

=
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A TE MRS FEscavenger S BB AR B P 1o 35 &
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