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Fig. 3 Effects of combined treatment with NaNO, and catechol on bacterial mutagenicity. TA100
and WP2uvrA/pKM101 were simultaneously treated with NaNO, and catechol.
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Fig. 4 Effects of combined treatment with NaNO, and catechol on bacterial mutagenicity. TA100
and WP2uvrA/pKM101 were simultaneously treated with NaNO, and catechol in pH 6.0 buffer.
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RS BRI FF R E
(BBOLD - REFERIEETFIER)
REFREEE

BRTCENE OEERUE & RIS ERYNIRET D5

SHERTEE hE HBz BEERNRE EROTEFEE
WG HE A BE— BERAE EROWLFEE
Gk EE BEERAE EROWLFEE
=) I Y] EERKRE BRMTEFEEE
ARt #H%= EERKRE EROTLFEEE

WEEE

EEE, BIRBA DEFROTHPREZET S ELTHRLEZE T SDENEEINT
w3, Lalans, Bxo7c/—)VERBYE EEHET MU LAOHRARSES
v FAIEREPARRETEZENFEZNTNS., AMETRERZOREH LU TES
AWSNTWSEMETF MY YA EEEESCEENS AT I-IIVOHAKREITLDSTY
kTS SN AR ORI in vitro BE D invivo REBR TITW, BT MU ULNS
BEHSRETICBWTAERT 2—BILEREND T I E—BFRILTDHIEZHSHITL
e, X5, TOBEBTERTEZIVHNVEEZREL, Ty MTERESARERBICC
LOENEEEBIVENERENEESTHIEEHLNIILE. Eie, in vivo ITBITS
ERERBAEREFHONMNCTEEDICI NV ERCERENS I OFOd > BRU=
rO MY TRy OBRETREZERE L. 5K, BEHESREEIREVALORDD
EFHLMCTBENT, DNARICERT A MO/ 7oV ORBREEREEZBREL, B
LEERBICL o TEREES DNA BEOFHMEERELLZ.

A. BrEEERE BLMERELETHY, EMTE->TEA
VR, REIZSENINTFVEOLD  ARDOTHBIELELLSNTEEZ. LML,
o, EYECSENHRIEMBEOERY BRABVRLHETHD, BAEKHERAEL
BEHEEDTVWS. EHEBREE ROS) 13 THEAINTWA butylated hydroxyanisole
BREL, REB, BLOREPALENDO (BHA) M5 v MiIBICRELRIEZFEH
Br2ORFICESLTWAZERHLNE THIEMNEEINL V. TOROHZRI
1o THEY, ROS #EETHHBAMED BNTARRFORAF L TE<HAWLN
BRI CNOEROTHICDORNBEEL TWHEMEST MU TL (NaNOy) LA
SNTVS. ZOLSREENS, Bk 07/ I HEHBRWEOHRREITX
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DIy hETBICBT2RENPANMEEEZND
Mz EPHENERD, FiREAOZEE
WZOWTE SRIFMMENERENT
W5,
AWETIE NaNO, LEEEDPI—b—
KEENLHRILAHITH S catechol DHFFA
#512k5T v MTEENARERRBICD
WT, BESFETICH2BERITBNT
NaNO, N5 ERT 5 —EbEHE (NO) i
EBL, TOBFOBHET /.

iz, INLOMEBRICBNT, £
WIZHBITS NO 2D LT HEHERE
(RNS) DERVFEBARERBICEET
5 EWRBEINZZENS, EENTO
RNS £REHENTTBFEELT, @
Whra< T 574 —1% T LEERS
Wik (LC-MS/MS) X35 NI EFD
Fay > (Tyr) BEXRMY T RT7 7 > (Trp)
Dbt EOBBREEREOEEZR
Hi=. THIZ, RNS EFEVALDEDD Z
HENITHEHNT, BEFHINTNS
DNA f=bhOZ 7= (NO,Gua) DER
EEREEBEL, RNS M5 EE 29 DNA
BEOTMEOHBELHS .

B. WiFHk
B-1. catechol, NaNO, ff ¥ 51T K5 T v
I Bl E S0 AR RS DR
B-1-1. in vitro LB
BB TICTHBWNWT NaNoO, N5 ERT
% NO 2HEL, NO REHATH S
1-hydroxy-2-ox0-3-(/N-methyl-3-aminoethyl)-
3-methyl-1-triazene (NOC-7) ZHAWT,
catechol & NO DR G EZRET L 7z.
RIGHTERT 55 P HIINBOREITI
BETFAEH#E (ESR) kZ2FERAL, EE
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EERBAES RSy ESTHELT 5,
5-dimethyl-1-pyrroline-N-oside (DMPO) %
BAWzREEIC LD ROS ORI 2fTo /2.
RNS O#HIZIZ dihydrorhodamine % fi\»
T, MAREERCIBHERToR>0

B-1-2. invivo %

6 EERDHE F344 5 v MIT 0.8% D catechol
ZBEH T, 0.2%D NaNO, 2K THE L,
Be55% 12, 24 K, 1ERXO 2 BRERIC
EB&L, fBOREBHESENRRBIUA
BB AN Rakc XS boFoi >
(NO,Tyr), iNOS OB ZfTo7z. 51T,
#E5% 2 ERB X U2 BFETHER LU ZRE
HIREBERW, BE 0~ T S5T7 40—/
ELIL¥ B (LC-ECD) 12X % DNA H
8-hydroxydeoxyguanosine (8-OHdG) E %
BELRE.

B-2. NO,Tyr S HHEDREEE

oy —hk&ELTBC-Tyr 2= bfEL
THSNz PCeNO Tyr 2Rz, HEE
B IZ1L, Aliance HT model 2795 liquid
chromatography system (Waters #:31) B &
X  Micromass bQuattro Ultima mass
spectrometry system (Micromass #L8) %,
715 AZid SHISEIDO 8 CAPCEL PAK
C18 MGII (2.0 x 150 mm, 5 pm) % F W=,
BB AR A:0.01 %ERE: S AHHKR B :
7ErZMUINORKZRE 0.2 mL/min
TRRU7=. HH 5 L% AB=97/3 TEE
SR, FIPIURT Tyr BLOY
NO,Tyr 2872, MSMSZTL 7 b
OATV—AF AEERY, ROT4 T
1F 2 E— RTREZITW, EZFU T
AF & LT Tyr 13 182—136 m/z, NO,Tyr



13 227181 m/z ZERE L 7=,

BELZAMEOFEREZRN T S729,
5 B8 OHED B6C3F1 77 A1 RNS KA
Mons ERBROTEN TR/ T

(APAP, 300 mg/kg) ZEEHENEREL, &
5% 2, 4 BXU 8 KREIZIC BT 5 ST
IZERT S NO,Tyr QHIEIZAKEEA L
7o, EBIT, REHEBICFRRBEIIKRS
BEHREE LB L.

B3. —hahkUS 77> (NO,Trp) 7
ik ORE L

SAERLBIUOYOS & UTH
WaEERMERENTN Trp BLY
BNyTrp O bz ko THZ. EEI

{X , Aliance HT model 2795 liquid
chromatography system (Waters #£8) B
' Micromass Quattro Ultima mass

spectrometry system (Micromass #E) %=,
H 5 T3 SHISEIDO % CAPCEL PAK
C18 MGII (2.0 x 150 mm, 5 um) % i W /z.
BEIIABER A 0.005 %EFE: & IARER
B: 7= hMUNOREKEZRE 0.2
mLmin TEWLEZ. WIS L2
A/B=90/10 TE#{LxH, Y5 LT
Trp BXU NO,Trp Rtk ZBEHE B .
MSMS BTl bOXF L —AF Mtk
2RV, RPTF4T1FE—RTREZ
v, BE=FUTA4FELT, Trp B
205—188 m/z, 2-NO,Trp I3 250—130 m/z,
4-NO,Trp 1 250—159 m/z, 6-NO,Trp 1 250
—233m/z ZRELTZ. .

BEL-EEZRAWT, NOTyr Fik,
APAP #5807 U Y NO,Trp @
BEZITO.
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B-4. NO,Gua 73 HiiE DR %

NO,Gua O Jl & IZ 13 Agilent # &
LC-MSD 1100series ZfEf L 7z. NO2Gua
BEENE LS, REVEEOMZTI
¥, 6-methoxy-2-naphthyl glyoxal (MTNG)
2 k5 FHAELZITY, NO,Gua OfEEZE
BETERE S5, BISLAAVFUT
SATFLERATAHIETESA2TD
BRI ER L.

AF ATV hO AT L—AF
MEERALRAT A TAFE—RT
BHELE. S5, EoMEERRMSH
5N TS LC-UV-ECD iZ X % 8-OHdG
HEEZBAL, —DO DNA HEHNE
NO,Gua & 8-OHAG @ 2 BDEAEE ORI
ERETHEE T 2 FEE ORI 2 AT,

EFRMER, inviro TINFFTF1 b
54 k (ONOO) % RJhEVi=zFH+HIR
DNA PITAER I NS 2B OEMEEDORIE
ICHEA L7z,

B-5. fmEEANOEE

BMERICIOWTIE, EMNEESELE
AR ERBPIR D ZWIEEHIEDWT
LNz,

C. BFFERER
C-1. catechol, NaNO, Jf & EIC LD T v
BT B F S AR E B DA
C-1-1. in vitro EB

ESRIZEIZ LB T VANEOBREZTo 2
8 catechol 1 NO 1Tk o T—ETFRIL
ENEIF ) USTANEERTHILE
L7z, 7=, DMPO & AW/zHIE T,
FRIBRICBWTINT RaF SO0 (-
OH) ERTD I LEMRBLL. 51T,



DHR IZ X % RNS O#IE Tid ONOO DA &
AR I N/~ M5, catechol & NO D
B Figl IR XIBRIDINERE
BlERIT I ENRBEINE.

C-1-2. invivo EE

0.2% NaNO, & 0.8% catechol Zff ¢ 5
# 120 & 2 BRI S v MalEREE DNA
® 8-OHdAG 7% Fig. 2 IZ5RT. 8-OHAG &
BEBSDORBICBWNTHHERARSRICS
WTHRBICHRER R EARB N,
Table 11713 0.2% NaNO, & 0.8% catehol %
B54% 2 BRETOT v MlE OFEHERS
ZHRBOBRERT. tARERIL, #
LBt 12 B THREEORETEAD
Mg EB L ORENEEEI N (Fig.
3-a). 24 R TIIRKR O@BEY, 1B
LV 2 BETIRBERIUVUS AMRE LR
FEMERIIE OB ENFED 5z (Fig. 3-b).
—%, HMOBTBNWTIEELIRD SNz
Mmooz (Fig. 3-c, d). & 5IIZHREMRILS
RIS IEIC X5 NO Tyr DRI T, BEE
BEBIZBNTOA, BERIEFFHORS
B bR NO, Tyr BRI D EERRD B
hiz (Fig.4). —7%, iNOS IIBFRHREEHD
2EEIZBNWTOTMCROENZBET
Ho7z (Fig.5).

C-2. NO,Tyr 3OS
BEMHOBREBED E— 7 BEICRIET
EEERMUERE, 0.01%EEICHBNT
BROE—VBENE LN, BGEH4TE
BEEHELUZER, Tyr BLUENO,Iyr
N TNARFERR 3.0 2 (RSD=0.4%,
n=5) & 574 (RSD=0.4%, n=5) IZHH
Iz, BEARREICBTS Tyr BLAK
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NO,Tyr DEEER (S/N=10) X100 BX&
' 0.5n0M T, BIHTRRME (S/N=3) %30
BELU01M Thoz. Flzedusr— 9
HZAWREREEIL, Tyrid01~50
uM T, NO,Tyr {Z 0.5~1000 nM DHipH T
RiFicE#E (FHBIMRE0.999 LA k) 25
5hiz.

<UD 5 ORI Tyr BB
25, 50 uM NO,Tyr £REEVAWR 100 £ 721 200
oM ZEHMLU, HBNERRET - /R,
Tyr BEXUENO,Tyr DEBEICBWNT 92%
PA Lo BRI/ EINERD G SNz,

APAP 300 mg/kg 25 L=< A fF#l
B O Tyr BEUNO, Tyr DRIEZEITO 72
¥R % Table 2 IT/RY. Tyr, NO,Tyr &%
I RTOREN SBRHENEETH o 2.
F/z, TOMEIL APAP O 5% 4 BRI TR
KiiEizo7k. EdRlor/rn< N/ S5h%
Fig. 6 IZRY.

RS2 RBEICK D NO Tyr D
BHTIE, MR TI/NEFROHEIIZ NO,Tyr
BiEMRERbIMNCBEEINE. —F4,
APAP B E#TIY, #5% 2 BRI T/hES
DED NO,Tyr BHEMIREASH TR D, #
5#% 4 FREICBW TR DBIPBEINL
(Fig. 7).

C-3. NO,Trp Sk DS

NO,Trp DT HEEREER LR,
2-, 4-BXV 6-NO,Trp 5Nz, b
D3I BOEMGEORBRMTEEEET S
W, BERMEIZDOWTHEEEIZ °Ny-2, 4
BLU6-NO,Trp 2R L 7=.

BEHIIERRR 0.005% 2B & Uiz, A%
2B S Trp, 2-, 4-BX N 6-NO,Trp @
ERMER (SN=10) ZEhTH 4.0, 3.0,



10 38X 4.0 nM T, BRHTERME (SN=3)
1312, 1.0, 358X 120M ThHo .
¥/, 04— NpEERWREREEEHE
13, 2TOMBITENWTERRFENS
1000 nM D #ifH T RIFERYE (R
0.999 Pl k) AE 5Nz, Trp, 2-, 4-BX
W 6-NO,Trp TN N DO P REF R RN
727 (R.S.D.=0.49%, n=5), 9.15 (R.S.D.
=0.39%, n=5), 14.97 53 (R.S.D. = 0.59%,
n=5) BL12.94 (R.S.D.=0.34%, n=5)
ThHhol. 5K, E—JHEHED RSD.IX
ZFNFEN24, 2.0, 14 BLV1.7%TH O,
BiFRBRES L OERENE SN,

T AFRRIC BT B Y T EDHEE
BERAWTHENENRBRET o /R, 7
S5 > 27 1 Trp %% 85.4 + 0.2 nM T NO,Trp
L2 TORBEFITBNTRIBERUT TS
57z, Trp, 2-, 4-BEXY 6-NO,Trp TNE
N OAEHEYRUR DFR IR EE % (IR BRI 250,
25, 50 3L 250M &L, HiIBET 500,
100, 200 BXL X100 nM & LU EINEZEH
U7 R, TRTITBNT 96~103%DH
HTHY, BIFZEIREREFESNZ.

AEEERWT APAP 285 L=< U AR
HECBIT B N7 EH NO, Trp OHEIE
BT ORER, ARBICTHBWTIL, NO,Trp
BEHEIZTXTREBRUTTH o 7228,
APAP £ 5.4% 8 Ef i TIX 4-B L TN 6-NO, Trp
BRI U, WHRE, APAPH5H#2, 48
LS BB BT B 2-, 4-BXKD
6-NO,Trp OJISERE R % Table 3 IZ7RT .
2-NO,Trp 13§ RTOFEEHT B W THRHER
RUFTHo720, 4-BXU6-NO,Trp i
APAP 5B W TENTH 9.03-12.60
B LT 26.9-32.7 pmol/mol of Trp DI T
BRENz. 2512, 6-NO,Trp i3 APAP ¥
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1% BRIV TIRTORBN SR
Hahi. £:@8or/nv 5 L% Fig. 8
IZRY.

C-4. NO,Gua 3HHEDRE

MTNG IZ & % NO,Gua DFEEMAE(LIE, 100
pL @ NO,Gua A#ZIZ 10 pL D 2.5 M HCI
ZEML, pH FHEZTW, 40 pL O MING
BRI, BETLSERA o FaX—¥
a > B ENSHELRBEETRELRFEER
E&ENBENE. 5, FEBOEE
PEVEERIE T 10 BEZICBNTD, HIL—E
DODY¥—IHEHE (>95%) ERLZ.

HlEstzBaRa UER, BEHIE
0.005% EffeY > E=U L/ TEEZ MU
JVIB#K, fragmentor voltage |3 150 V & &iE
&k & LT, LC-ESI-MS IZX % NO,Gua
-MTNG OBz T2 7z,

EHTELITBIT D NO,Gua DEERF

(SIN=10) IZZTNZFN3.00M T, RHTF

FEE (S/N=3) 12 1.0nM ThHo7z. v
— M EERWERERHERIX, 3.0 M~
500 nM DI T B2 ERE (FHERK
0.999 Pl k) {5z, £z, NO,Gua D
SEH R EEERNE 20.18(R.S.D. =119, n=5),
vY— 7 O RS.DIIZTNEN 0.68% TH
D, BIFzBREBIUERENE SN,

DNA #$EHZ 25 XU 50 nM D NO,Gua
EHRDZRMUBOEIRE (value =
R.S.D.%, n=5)1%99.4 +0.53%BLTx99.8
+0.94% THo7z.

in vitro EBRRIZHB VT DNA & ONOO’
ZRIGEE, DNA FIZAERT % NO,Gua
BLU8-0HIG AFEEICIDREL 72
W Fig. 9 1R, MEHEHIIBWT,
NO,Gua I ENizh o 7243, 8-OHdG



13 10.1 = 2.15 mol/10° mol dG THRH T /z.
ULnL7zdt s, ONOO DEEKREFIIC
NO,Gua BXL U 8-OHAG DERREITHEML,
50 5L TN100 pM D ONOO ZH N L 72 FRIZ
13 NO,Gua 1 22.9 £ 8.74 3L TX 30.1 £5.00
mol/10° mol dG, 8-OHdG 13 23.7+2.45 B X
X 31.5 + 0.44 mol/10° mol dG & FIEFEE
DERPRD 5Nz, EREosn T
5 L% Fig. 10 {IZRT.

D. EFE
D-1. catechol, NaNO, Pt &I LB 5 v
BB T 0% AR HEBAE DR

in vitro DFEBRR TIL, catechol & NO D
RIBICE D -OH, EXF /25NN BX
ONOOMWERT B E&MRLZZE
M5, Fig. 1 KRT X BRRIGEBEZIEEL
7=. E5IZ, inviveo TiX NaNO,, catechol
BEMEBERIIBNT, 7y MaTERE DNA
o 8-OHAG B Z WREHBICELIZ R
Siaho =0T, SFAREGHETIEX
ELBRR SN, SHREREEKG2EE
BT A FHEAS TIIEEBIUVUS At
WEORERICKEEROBRENEE SN
. 2O ENS 2HEBIRBITS 8-OHIG
HOREREARZIINSOMBICK > TH
BINDROS KEETHAREEDEZDS
Nz, UL, B5HB 1REBEAICBNT,
B EIC SN o T 8-OHdG D L/ A,
BN &3, PERBICBIT 2HEBEER
catechol & NaNO, DJHic L D AT 5EAb
BARLVAREELTWAHDEEZ BN
3. A5, AEEBRLENRERIIBN
TiNOS IIfFRR 5% 2 BRICOTHICE
BANZBRETHLOITNL, RELE
IZ B3 NO, Tyr BRSO R 55 12
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BREMSEZEINE. N5 OBRIIRA
DR LTz invitro DFERZEIZFTHH
DEEZENS.

EEBRERMN S catechol, NaNO, ff A&
HizkD Iy FEIBIZBWT Fig. 5 IZRT
RIENEL, £RT5 ONOOIZLo T
DNA OBLRIBEB L UL DRENE
ChtEZLLENS.

D-2. NO,Tyr kOB E
BELSTEERWT, APAP 51T
Lo THERT 37U RS D NO, Tyr
BRI UBER, ZOMEIBEHR4EEHT
BALIZD, SHETIHMETAR SN,
—7%, REMLFHREARICKSRHEZRIC
BWTH, 4RFFTRARERD, 8FRTI
BEOREICLDMBOBEENEC TN
TEERERLE. COIENS, BOFE
WCEBAIERRR, INSOREERBT
5H5DTHD, BNEFMETHEEE
HERR LTz,

D-3. NO,Trp S Hrik DR

B L 7= 2 NO, Tyr 2k & Atk
IZ APAP 2 5. L2~ o AT ©
NO,Trp HIEITEA L7z #55, APAP 1 5.3
ZBNT4-BLU6-NO, Trp R Sz,
ULInLns, TOEREBIIBHETHS
ZEMNS, ERNEEERBEEROERLS
LTI NO,Tyr DFRERTHBHEEZD
Nz, UnUads, I8, NOTrp D4
BERICODWTORENRENTVWLZE
NG, INSOBBHRACERATHSLE
A3,

D-4. RNS IZX %5 DNA {BEFMB: O E



EEFEEZ in vitro I2B T ONOO % X
B B RS DNA hEEE O
ENEA LR, SIBED ONOO Z R
IR/, 8-OHAG & NO,Gua DZIZFE
ETERTDHIEZHER L. ZOIEM
5, EHEREICLSTEEREIEIND
DNA #8289 512i3= hnfb &1k
OW G EFMT D2BENDH D L 2HERL
7o BAIEEITZ—D D DNAREINE 25
—OOEHEEREFMET 5 I LR,
WHTERRFEERTHD, 5% in vivo AF
ADHEHAbHFEINS.

E. %

AT T, HiRILYE catechol &
NaNO, DBt 52 L 5T v FRIBEN A
REHZEDOBHETY, BNBRERETIC
BT NaNO, NS EAET B NOWEIER T
J catechol DELKINE, DR THERK
4% ROS BLURNS LT B L 2H
5N L. I TIZ ROS Rk, B4 DFH
NABBNOEETSZENAENTNS.
—7, RNSIZDWTHRNAHEBICEE
BEONTHED, FHFEHRITTNERR
THLDTHo. TN5DTEMNS, &
D RNS EROFEENBEEEZ,
NO,Tyr BELUNO, Trp S HTEEZHEL /2%
B invivo REFORIE DRSO TEE
WELE., b Ok, 4N RNS
DL E UTET TR, RNS &5
LEFEXERAEBECHRAICERATHD
LEZLND. /-, DNA BEOFHEREIC
DWTH, RNS EREMNAEOEENRED
DEBEHATHOICEBD THERARFRIIRD
EEZLND.

AHZETHS M &R o7z catechol & NO
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DORIBIZE D ROS BLIUNRNS DERLE,
FIUT KB in vivo IZBIT B HBEEZIIED
TEETHD, HBHEOREEITON
TELIIHREZED TN LENH DX
7=, RNS EFENALEDOEDD ZFEHT BT
-0, BELEZIBOZ MO FOR
HERAED THRARTFRITRS EEALGN
5.

F. BIFEREE

F-1. 2Z22HER

1) AFEE—, MRS, mIRkE, 5D
Wk, BEFE—, TEHRZ, KEMHLE.
K17 a—)y, EEEFT MU UL RE
Bicka oy Ml BEREEEEOREHA.
5% 21 B HABHREESR (2004 £ 1
A - &)

A=, MBEKR, CHRER FER
—, HERZ. 7z /- ELEmE
NO O KT & 2B {LH) DNA {2 5HH.
TRV T 77— TF+—T L5 2005

(2005 4E 3 H - &)

AT, N, W)IRE, fET
Wk, BEE—, DERZ, REHE.
TENFR ) T2 UBERTUAFESE
BT BHT I OERIR. 5125
£ HEEZR 2005F3 H - ®H
Yuji Ishii, Rie Ito, Koichi Inoue, Koichi
Saito and Hiroyuki Nakazawa. The
novel free radical trapping reagent for

determination of specific nitric oxide by

high-performance liguid
chromatography  with  fluorescence
detection. PITTCON 2005 (2005 £ 3
A -Orland)

5) AHME—, KWBE, MwHER, &



6)

7)

8)

F-2

D

R, SAIEEST, PREE, FHBRE—,
JRVETERE, TEMZ, EMHEREICK
% DNA B FEEOHBE. F28H H
£TY—-FTVRINERFHES (2006 F
5H =€)

Yuji Ishii, Atsushi
Iwasaki, Rie Ito, Koichi Saito, Akiyoshi
Nishikawa, Hiroyuki
Nakazawa, Estimation of oxidative DNA

Ogara, Yusuke

Masao Hirose,

damage induced by reactive nitrogen
species 20 th International Congress of
Biochemistry and Molecular Biology
(2006 5F 6 B - Kyoto)

A=, EHEE RBPER, HE
o, PREERE, W)k, ARE—,
R, PEBHMZ, hTFO-)VEM
BFMUOLBFRAREIZXIS Sy bl
BRVABBOMRY. BARMLES
£ FLEH BR-FMRE (2006 F
6 A - AHE)

AR, KWRBE, FRES, Pk
HE, WHEE, mIkE FEE—,
R, TERZ, RERGIOT
rT5 T4 —IABAEIC K B E AT
“hobMUT T 7 OBEBESTE.
% 50 EI H A EFRBERIHRE (2006
£10 A - HK)

. RRAX

Ishii Y., Umemura T., Kanki K,
Kuroiwa Y., Nisikawa A., Ito R., Saito K.,
Nakazawa H., Hirose M.: Possible
involvement of NO-mediated oxidative
stress in induction of rat forestomach
and

damage cell proliferation by

combined treatment with catechol and
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2)

3)

4)

sodium nitrite, Arch. Biochem. Biophys.,
447, 127-135 (2006)

Ishii Y.,
Nisikawa A., Iwasaki Y., Ito R., Saito K.,

Ilijima M., Umemura T,

Hirose M., Nakazawa H.: Determination
by
liquid

of nitrotyrosine and tyrosine
high-performance
chromatography with tandem mass
spectrometry and immunohistochemical
analysis in livers of mice administered
acetaminophen, J. Pharm. Biomed. Anal.,
41, 1325-1331 (2006)

Ishii Y., Ogara A., Okamura T,
Umemura T., Nishikawa A., Iwasaki Y.,
Ito R., Saito K., Hirose M., Nakazawa
H.: Development of quantitative analysis
of 8-nitroguanine concomitant with
8-hydroxydeoxyguanosine formation by
liquid chromatography with mass
spectrometry and glyoxal derivatization,
J. Pharm. Biomed. Anal., 43, 1737-1743
(2007)

Ishii Y., Ogara A., Katsumata T.,
Umemura T., Nishikawa A., Iwasaki Y.,

Ito R., Saito K., Hirose M., Nakazawa

H.: Quantification of nitrated
tryptophan in proteins and tissues by
high-performance liquid
chromatography  with  electrospray

ionization tandem mass spectrometry, J.
Pharm. Biomed. Anal., 44, 150-159 (2007)
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2)

3)

4)

5)

6)

7)

Ito N., Fukushima S., Hagiwara A.,
Shibata M., Ogiso T.: Carcinogenecity of
butylated hydroxyanisole in ¥344 rats, J
Natl Cancer Inst., 70(2), 343-352 (1983)
Kawabe M., Takaba K., Yoshida Y.,
Hirose M.: Effects of combined
treatment with phenolic compounds and
sodium nitrite on two-stage
carcinogenesis and cell proliferation in
the rat stomach, Jpn. J. Cancer. Res., 85,
17-25 (19%94)

Hirose M., Kurata Y., Tsuda H.,
Fukushima S., and Ito N.: Catechol
strongly enhances rat stomach
carcinogenesis: a possible new
environmental stomach carcinogen, Jpn.
J. Cancer. Res., 78, 1144-1149 (1987)
Hirose M., Tanaka H., Takahashi S.,
Futakuchi M., Fukushima S., and Ito N.:
Effects of sodium nitrite and catechol,
3-methoxycatechol, or butylated
hydroxyanisole in combination in a rat
multiorgan carcinogenesis model,
Cancer Res., 53, 32-37 (1993)

Neil W. K., James A. R., Harry L.,
Joseph S. B.: Peroxynitrite-mediated
oxidation of dihydrorhodamine 123,
Free radic. Biol. Med., 16, 149-156 (1994)
Benoit P., Andre M. C., Suzanne K. B.,
Sophie B., Rosalie L., Jean-Paul J. G.: In
vitro generation of peroxynitrite by 2-
and 4-hydroxyestrogens in the presence
of nitric oxide, Chem. Res. Toxicol., 14,
547-554 (2001)

Nakae D., Mizumoto Y., Kobayashi E.,
Noguchi O., Konishi Y.: Improved

49

8)

9

10)

11)

genomic / nuclear DNA extraction for
8-hydroxydeoxyguanosine analysis of
small amount of rat liver tissue, Cancer
Lert., 97, 233-239 (1995)

Boiteux S., Radicella J.P., Base excision
repair of 8-hydroxyguanine protects
DNA from endogenous oxidative stress.
Biochimie. 8, 159-167 (1999)

Audebert M., Radicella J.P., Dizdaroglu
M., Effect of single mutations in the
0OGGI1 gene found in human tumors on
the substrate specificity of the Oggl
protein. Nucleic Acids Res. 28,
2672-2678 (2000)

Shibutani S., Takeshita M., Grollman
A.P., Insertion of specific bases during
DNA synthesis past the
oxidation-damaged base 8-oxodG
Nature. 349, 431-434 (1991)

Hinson J.A., Pike S.L., Pumford N.R.,
Mayeux P.R., Nitrotyrosine-protein
adducts in hepétic centrilobular areas
following toxic doses of acetaminophen
in mice. Chem. Res. Toxicol. 6, 604-607
(1998)



NO,0, HNO,

NO
Acid l
Acid
ONOO-

0 l
+.

O ONOOH

N

‘OH NO,

Fig. 1 Proposed pathways from the reaction of catechol with NaNO, to generating *OH
by way of ONOO'.
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8-0x0dG/ 10°dG

12 hr 2 week

[ Basal Diet §0.2% NaNO, P 0.8% Catechol B 0.8% Catechol +0.2% NaNO,

Fig. 2 Changes of 8-oxodG levels in forestomach epithelium of rats given 0.2% NaNO,
in the drinking water, 0.8% catechol in the diet, or 0.2% NaNO; in the drinking water
and 0.8% catechol in the diet for 12 hr and 2 weeks. Values are means + SD of data
for 5 samples collected from a total of 15 rats. *: Significantly different (P<0.01) from

the control group.
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Fig. 3 Forestomach of a male rat co-treated with 0.2% NaNO, in the drinking water and
0.8% catechol in the diet for 12 hr (A) or 2 weeks (B). (C) Forestomach of a male rat
treated with 0.2% NaNO, in the drinking water for 2 weeks. (D) Forestomach of a
male rat treated with 0.8% catechol in the diet for 2 weeks.
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Fig. 4 MRM chromatograms of a mouse liver protein sample containing Tyr (A), 5 uM

[3Cy)-Tyr (B), NO,Tyr (C) and 5 nM [*Cy]-NO,Tyr (D).
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Fig. 5 Immunohistochemical staining of liver sections for NO,Tyr protein adducts in
controls and 2, 4 and 8 hr after 300 mg/kg of APAP.

(A) Liver from a saline-treated mouse. Liver from a mouse treated with APAP (300
mg/kg) at 2hr (B), 4hr (C) and 8hr (D). Original magnification, X360.
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Fig. 6 MRM chromatograms of the mouse livers protein sample containing surrogate

standards.

(A) Liver from a saline treated mouse.

administrated 300 mg/kg APAP for 8 hr after treatment.
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Fig. 7 NO,Gua and 8-OHdG formation in calf thymus DNA treated with ONOOQO'.

Calf thymus DNA (250 pg/ml) dissolved in 1.0 mM DTPA containing sodium
phosphate buffer (pH 7.4) was incubated with ONOO" at several concentrations for 60
min at 37°C. After DNA digestion, 50 ul portion of the sample was subjected to
HPLC-UV-ECD for 8-OHdG and dG analysis. One hundred microliter portion of the
sample was subjected to CS-LC-ESUMS after MTNG derivatization for NO,Gua
analysis. The amount of NO,Gua and 8-OHdG was calculated as NO,Gua/ 10°dG and
8-OHdG/10°dG, respectively. Values are means =+ S.D.of three separate experiments.
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Fig. 8 LC-UV-ECD and CS-LC-ESUMS chromatograms of calf thymus DNA treated
with ONOO". (A) UV (290 nm) chromatogram of dG. (B) ECD (300 mV)
chromatogram of 8-OHdG. (C) CS-LC-ESUMS (SIM 391) chromatogram of NO,Gua.
(D) CS-LC-ESI/MS (SIM 394) chromatogram of [*C, N,]-NO,Gua as a surrogate
standard. Calf thymus DNA (250 pg/ml) dissolved in 1.0 mM DTPA containing
sodium phosphate buffer (pH 7.4) was incubated with ONOO. at several concentrations
for 60 min at 37°C.
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Table 1 Effect of NaNO, and catechol on hitstopathological findings of the rat forstomach after the treatment.

Group Cont.” 0.2% NaNO," 0.8% Catechol® 0.8% Catechol + 0.2% NaNO,"
time 12hr  24hr Iw 2w 12hr  24hr Iw 2w 12hr  24hr 1w 2w
site/lesion
Epithelium
hyperplasia - - - - - - - - - - + ++ ++
crosion/ulcer _ _ _ _ _ _ _ _ _ _ _ . —
with inflammatory cell infiltration
Submucosa
edema - - - - - - - - - - ES ++ +
cell infiltration - - + - - - + + — + + ++ +
fibrosis ’ - ~ - - - - - - - - - - ++
"Basal diet —: no observed, ==: mild, +: moderate, ++: severe

%0.2% NaNO, in drinking water
¢0.8% Catechol in diet
40.8% Catechol in diet and 0.2 % NaNO, in drinking water
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