28

30
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JE A TR R TE 2 A B & (LS U A7 BT FE 5 56)
(Fa &) WP Fe s &

AZ RO A% FIONTEEFE DS AANE TS R T AL B OTEVEAGE) DR
WHEEE Bl FARSIRZER T e HRAEMP RGN MR

=]

Wopk 27 A ENOEEGNG, WEEBITEEDED A EBE ITRIEL TWOAIRBLC
DOWTHE DT, BERENSAZIIE L2958 1%, Yokl o fE E L <l
T OB EEZEOEEICHEF L TR0, BWIR - mR IS F R I FEIC R R
S TETREEMEBI ISR SN WD, TRIRT I OIBRB AL OB D
FLAFZESILTND 0-FbA T (0-Tol) I, EIBRDS AMFZERERS (IARC) 23 TEMTXIL T
FENAED GO BID ] Group 1 [T T DIENAWE THS (IARC Monograph,
2010), o-Tol 1%, £k x 7B n B ER Tt A R 3 — 7 T, ZRFEHRBR CO R
BTS2 BB LT 572 0-Tol DFMNAAD =R LZIE, RN TAE
FRESNATETERGEICELIR 3% DNA 1815 (DNA A AR 2338 5-L TV HTZER
RIBZITODH, TOFEMIIAHTHSD, 0-Tol DI, REIEHELIZE>TE
FFMRRER R E T RS Z TR TR TEREY) D2 D1X, AR L5
FOGHED 2 ZF DAREZ LRGBS IEFEIC T T HZ LIRS TlEZew, Ll
TEMERE IR B DOIEICERENIEN T 250 F THLD THRBDIIEAN =K L
fEBNCEZE CTH LT TR ALFWE OF FEMHEZ2 5N H o m ISR 5%
NI A A~ —T1—127209 D, ARBFFETIL, DNA HIAZ 8RR 5 DNA
TH I =D EAT L A ORI 3 WL T oD AX R v— LT H T 2 BE
L, o-Tol IEMEMRFE ., £ D DNA IMEDFRIEE HRIEL THlraiT-72,

0-Tol ™ S9 mix Z F\ = ZllR A& NP, calf thymus DNA &DFERE NS, S
512 0-Tol I % (0.8% K G-2 H ) 7o MERFRERE 2 WS FE T L0, Al
FMERB I OB EFEMZ T o-Tol i D —>LL T o-Tol D 2 ALK THS 2-methyl-
N*-(2-methylphenyl)-1,4-benzenediamine (MMBD) Z[F] & L 7=, MMBD % A {R50EF)
ST DO HH TH D, Fhdz ., 0-Tol @ 2 E{& MMBD %41 L7= DNA 1<
JE723 DNA # A=V %5 ZHEZ L, 0-Tol DML AN B A RAT T HHIAT =K L
DRIB I,

DX, REHEMAL 2 BEETEREDAME ORFEY B L DNA A IAD
NEFRI 3BT 2 Fatih & U 7= PR RO IR e 2 IR BA L L B O m WY RG-S AT 2B
REATHIZET, BRERT I OJR IR ZEIH SRR RS 1 H k35,
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A. HFSEHERY

ILEWE OBRTIC > TAEREND
DNA IR, 2R E A
FHTHERO—H>THY ., ZITAH
TEMALSCNR M5y 1L DML ]
JEZRRDT0  DNAMIMEDIZEA LT
MIEDARE - REETHD, TP X,
DNA AT B AR % IE
IR T 52N TENIE, <D
DNA IR DREER EIZ R EE R
%o SBIZ, ENOLDALEWN, FEBANME
IZEEEDLIEEREEM THLZLE
EET e AEEE h OTE M B
(BDVNTZE DRIBRK) 2 E e |2 E &
HIET ALFEWE PRI ERZTH
EHREL A BN O IEMEICFEn I D
LIE R TE~— 1 — 725, L)L, IE
PR DL I AAF~ )y I AR T
LR R ETHDHIT, RN T
LD HERA SO FSIEREIZ Sy
Wrd 52 LN EECTHD,

IR, BEROFEZFESNL, EERIZ
F IDE 73 A 203 (8 B BE L 28 iE LU BRI
WZOWTHRE DD -T2, BEDE A FIE
L7978 1d, Gubh-oBkt o i 2
T H T2 RIE M E 2RO EEITHE
HLTHY, RO mIEEIC T FRT
VIR S CETE R IE<A
S Tno, FHEBRTIVDIBFE
WA EDBIE D b L<HFFES TN D
0-tLA T (0-Tol) I, [EIBEDS A F0H%
BH (IARC) M TE M3 LTI D AME DGR
DHID Group LI FHET DDA
'H T& % (IARC Monograph, 2010) , o-
Tol iZ., £k % 72 B nm R T2 =
F— 5T, & BFMERER CoO B ROGR

I REHEE L2 L EET D729, o-
Tol DFEMNIAT =R LIZIE, ERNT
RSN OTEEREITEIA % DNA
515 (DNA AT D) 3B 5- L Thd
ZEDRIBENTWS, FEEN TS
DNA fHIMRDOER X, 77 =D C8 4L
{2 0-Tol 28 1 231Nl 7= dG-C8-0-Tol
Thbd, LnL, ERRCEBRBEIY /2L DA
1REEH S dG-C8-0-Tol ZE R HI L7
A 3L | 0-Tol 1215 DNA I
BLOBBEME B AAT =X LD
AIRTERHTHS,

AR U7 KNS TR M H R o
EAIZL T AR IZEENRD
kxRt E — K oL, EOFR
BRETHTDAZRY I T 2 ) ZAE
T D IR  FRAT EAT O 8 43 B A3
JEZ DO D, TP ARG
WFFETlL, AZ R ADFRMT « 3B Fk
iz U AL E Of E % EiE
Rl 22 WiE OB A2 B L LT
o-Tol DIH72REBEMALZLELT D
FFEWET IV RN A E ~DWETE %
T HREE D@ WY AT FEM S AT LD B
FEATHIZE T, WEMEII DR IK 5
B AR IR 5 B IR I B kT,

B. #FgEik
In vitro X3 D LC-MS 34T

0-Tol & S9mix D FRERE PN S It~ C i il
LTSI ORIz DN Tl E
1To7, RIGEAMX, 100 mM Ul ik
&% (pH 7.4) 1 C 20 mM o-Tol % 5 %
ARLUTZ S9 mix (Yt AT BikE S9
MIX;Fva—=<) & 37°C T 3 B
JESHTZ (50 ub) o 3 fEEDAZ ) — VIR
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MZ LI EBRZ 2 /R T 24T il
%D FEZE T /R —Z—(CIDHE S
100 pl DAY ) — VRS E T,
HFET 100 fEA7 R, 10 pul 2 LC-MS
\ZA Y =7 ar Lz, LC-MS I3 Waters
ft @™  AcquityUPLC # X UY Bruker
Daltonics ft: micrOTOF-QII & V=, 7
7 X, Waters ££0 Acquity UPLC BEH
C18 1.7 um (2.1x50 mm)Z&fE L7, it
I 0.4 ml/min, BEMH A &IE 0.1%
formic acid (FA) in H20, B #&1% 0.1% FA
inMeCN % Fv>, 0-3 75 B: 1%, 17-20 43
B: 80%. 20.1-25 43 B: 1% DV =775
TN EM D BEEAT T AT
JiI% ESI RO T 47— R TRi& 7>
oo Bl MS A4 T —#iX
Reifycs 1D £ % & fif# > 7 F'?iT
Signpost TE™—ZHlitH A4 1T\, Agilent ft-
@ Mass Profiler Professional € S9 mix &
DE S THREFRPIZA R LT 0-Tol H
YOI AT o7,

3,3 - UAF ARV (DMB) D FE
BATIL, LR TR L 7250k
Z LC:1200series, MS: G6410B Triple
Quand ZHWo#rL7-, SEIOEAE
X 10 pl, #7A0% Waters Atlantis T3 3
um 2.1 X 150mm % 7z, WEiE 0.2
ml/min, A #:0.1% FA in H20, B #%:
0.1%FAinMeCN (2557 7V = A
TlTole, 7TV hERIFIZL 0 43T A
% 100%. B % 0%, 20 43 C A % 0%, B
% 100%. 30 43 C A #Z 0%, B & 100%.
30.01 43 C A # 100%. B #& 0%, 40 77
T AW 100%. B K 0%& L7, HIEE—
RiZ MRM E—RT{7-572, MRM A%
IX m/z 213.1—180.0 LL7z, DMB #F ¥

ﬁﬂ:ﬁii%ﬁkﬁ%ﬁ) w44

=
[m]m)
il 1‘ EHRIZIDVERELT,

In vitro DNA 7% 7 h— LT
0-tol-C8-dG Y13 Beyerbach 35
L Pasha HOTFIEIZHESTHK LT
(Biomarker, 1, 1996 . Org. Chem., 2,
2006), 10 mmol 2-nitrotoluene (in 1 ml
EtOH)
290 mg magnesium turnings, 5 ml D.W.%
Nz, FEFRLZRANS 80°C THY 3 WEfHIR
JiZH 72, TLC (hexane:EtOAc=9:1)T/x
JSDEIT 2 HERBIA . SUS TR Z IR @ LT,
B L 72 A #% J8 |2 triethylamine (6
mmol) & tetrahydrofuran (15 ml) /A% .
AL =T —THIELZHH-50°C £TH
HIL . 6 mmol pyruvonitrile Z/J1 %, -50°C

{2 12 mmolhydrazine sulfate .

T 40 DRSS, TD%, 2.5
mmoldG (1 /K 1 # ) . 25

mmoltriethylamine, 30 ml D.W.Z /I X,
IR T 21 KRGS E T, o7z
Itz % diethyl ether (40 ml), ethyl acetate
(40 ml), n-butanol (40 ml)T4rELL . [F]
IX L7z n-butanol & Z =2 [E L7, 155
NTfE % 4 ml MeOH (VAR | 0
7 BiE(4°C. 15000 rpm, 10 min)#%. Ei%
ZRLWF 2—7IZF L, HPLC (255
oy B #A T 72, 43y EL HPLC (%, LC-
20AD (SHIMADZU fh)& Huvy, 17 A
I%. TSKgel ODS-100V 5 um (H>— (£)
4.6 mm 1.D. X250 mm)% AV 7=, fiiE
1 ml/min, A i%Z: 0.1% FA in H2O, B & :
0.1%FAin MeCN |[2157 7Y = M
TToT2 7TV FRFIZ. 0 43T A
% 99%. B & 1%. 30 43 C A i€ 50%. B
% 50%, 30.01 43 C A% 99%. B itk 1%,
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40 77T A ] 99%. B #K 1%E L7, 254
nm (2N AR T 18.5 3 D — 7% 43 L
L. ESI+ m/z 328.1 ZfifE78 L, 0-tol-C8-
dG FEUERERL L LT,

Calf thymus DNA % F\ =5 BRAE N X
JETOD DNA AT EIE, 100 mM Y
AR EHR (pH 7.4) 1T 20 mM o-Tol
HDHNE DMB % 5 {EATRL7- S9 mix
(G ta AR R S9 MIX; Fva——
>)&37°C T 3 R BUGSHE (50 pl) | 1
mg/ml calf thymus DNA % 50 upl 0L
37°C T 3 RIS E T2, RS, 20
mg/ml Proteinase K % 2 pl #{¥I0L 55°C
T—WISS e, Sk, =% /—)v
TEEZXY DNA Z[A]IX L, micrococcal
nuclease 33T phosphodiesterase (240
DNA % X7 LA FRIZ3fiRT% . alkaline
phosphatase (ZED X7V AT R g8 |
LC-MS ® MRM t—FK{ZXV DNA £
K& L7z, LC-MS (% Agilent -0
HPLC: Agilent 1200, MS: G6410B Triple
Quadrupole % 7=, 17 A% TSK-
GEL Super-ODS 2.3 um (3 —(££). 100
X NPE2.0mm) , JitiflE 200 uL/min, &
FFE A RIE 0.1%F % & ek, B
L 0.1%F a7 Eh=r /L aH]
VN, 0 47 B: 1%, 15-30 47 B: 80%. 30.1-
40 43 B: 1%DV=T7 77V LA
MO HEEAT o7, HIEE—RIZ SRM
E—RT m/z [M+H]+ (228~727)/ [M-
16+H]" 2 E=4—L1T=,

Zvh~D 0-Tol IR FEER

] 37 5= 3 & AL AR 2R T o0 5
W EEOILFEFFEDOLE F344 Tk
(HE)6 WHHIZ, KIEAKRDHDHNE 0.8%D

o-Tol Mgtz 2 HIM. Hr —icT
KBS (BHRER) L, JREEULZ
(BHE n=5), T M ERt% . AThE. BEE.
M7 E Z B, BL TR O ik L7,

REW DA B

o-Tol @ 2 BIEKTHDLT VK (2,2-
dimethylazobenzene) . 7 % 2K (2,2'-
dimethylazoxybenzene ) , E N 7 > {K
(2,2'-dimethylhydrazobenzene) D& i,
Pamar @ J57£ (Orient. J. Chem., 2013, 29,
969-74.) IZHEVT o7, AT TR
triethylammonium formate (7.5 mmol)%
&£V | methanol (7.5 ml) (Z¥&ENLT- 2-
nitrotoluene ( 5 mmol ) . magnesium
turnings (6 mmol)Z X, IRFE L7235
2 T 80 3 SSSH T, UL K% ethyl
acetate (40 ml X 3) T4 El L . ethyl
acetate JE &I EHZE % VN T I 0
~hITT 4= ST HE R AT ST,

$72.0-Tol D 2 BETHLYTIK
( 2-methyl-N*-(2-methylphenyl)-1,4-
benzenediamine) D& % I%, Jammi D
£ (J. Org. Chem, 2009,74,1971-76) (%
VW To72, DMSO/t-BuOH 1:3 % 1 ml
(Z CuO nanoparticles (5 mol %), 3-
methyl-4-nitroaniline (1.2 mmol) , 2-
iodotoluene (1 mmol), KOH (1.5 mmol)
A FERLRAS 110°C T 24 KFfH]
POGS®Tz, FOGHE T 1%, BiRETmA
L. ethyl acetate (15 mlX3) THrElL .
(C TVl 1 b R 2= d i
AR T - R E T o7, Bhh
7= = kv {K (3-methyl-4-nitro-N- (o-
tolyl)aniline) 2 EtOH 20 ml (Z ¥ fi# .
10% Pd/C % 100 mg Mz 7=DHIZkHE
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EHAL | 24 RF RO ST, RSRIT &
TARAiE L, BtOH &% I [E L7,
In vivo {8 D LC-MS 04T

PRECER (50 ul) 12, 150 pl @ diethyl
ether Z I IUAREH M O LBRY X
ATV, RO R E T SR — 4 —
(ZEDHLE S 50 pl DAK ) — AR
SHT=, EHIKT 10 [FEAR%E, 10 ul %
UPLC-TOF-MS (A Y=/ ar iz,
UPLC-TOF-MS (3 Waters 10> Acquity
UPLC ¥ X O' Bruker Daltonics fh
MicroTofQIl % Fv 7z, 777 A3, Waters
£ Acquity UPLC BEH C18 1.7 ul
(2.1x50 mm)ZfEH L7=, Wiid % 0.4
ml/min, BEIFE A #R1E 0.1%FEE% & Te
MK, BIIE 0.1%F 4 & 17 Eh=
FIVZ R, 0-3 43 B: 1%, 17-20 47 B:
80%. 20.1-25 43 B: 1%DV =777~
YN E Do BEEAT T, A YR
X ESI ARV T 47 E—RTHHLZ,

In vivo DNA 7 4 7 b— A4t

7 M (100 mg) 2>6H0D DNA fhH]
X . QIAGEN @ Gentra Puregene
Tissue Kit ZfEHL ., (B DO 7 mh=a—
IAZHEN I &1T 72, FRL 72 DNA
X . micrococcal nuclease B L O
phosphodiesterase (240 DNA X7 LA
FNIZ53f#1% | alkaline phosphatase (Zd%
D7V AT REFFHEL | LC-MS (HPLC;
Prominence SHIMADZU . MS; Triple
TOF 6600 AB-SCIEX) [Zfit L7z, 1T L
I% Synergi™ 2.5 um Fusion-RP 100A
(Phenomenex f1:, 100 X2.0 mm) ., JitiH
13400 pL/min, BENH A #713 0.1%F 1
oMK, B I 0.1%F e E Lo

7Er=RILEH, 0 77 B: 0%, 10 43
B:55%. 1543 B: 99%, 15.01-25 %3 B: 0%
DV=T T3 Nl EW D 5y B4
1777, #7EE—NRIX neutral loss E—F
TTFAFLVR— 2O BEEALL6 2 T=X
—L7

A A e e R

96 7 /L7 L—RZ 2x10%well TGl
L7= T24 #ija (DMEM+10% FBS: B
LN 7) | TK6 #ll i (RPMI+10%
HS: K7 — e A L0 ik 5) ~ o-
Tol BLUMHIWANRTFE LT, 24 FFfiIES
BT, TIvT N—il RN, 2 HEH]
A2 FaX—RrM% 560 nm DY A
& UM A R Z R DT,

T —HArARN—

T24 Hifa, TK6 i~ o-hML AT $
FJOMCGH 2R IR L | 4 W22 M e 2]
U7z, ABEDO#RAEIX, CST Tv XUtk
RO 71— A NARN — B HHE T
A7 mha— I ZEWFERL L7, §t
yH2AX #$T K (Ser139)(20E3) Rabbit
mAb( Alexa Fluor® 488 Conjugate )
YH2AX BMfila%z 7 a—H A fA—&—
(AttuneNxT. Thermo) {Z CHIEL 7=,

P ~DHELE

) IR CIE, B RS KT B IO
ESRVAESE Sk e ey i s [N b ST T )
W SEERIC B T DR EHIIE W BB B O f
HZEB R ORKHEF THT o7, FRIZ,
B = ORI A > CTEM R B AT
W, B O AL E ISR ER R E IS
JEL ., B TREO L HIEEFEITIBNT
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HERMREE T TR ICBLE L 72,

C. MWF7ERER
0-Tol ® S9 mix R IHT

LC-MS ZE AR AT s BV T,
Do-Tol @ # ., @o0-Tol+S9 mix, @S9
mix DHDFF 3 FE (58 n=3) THir%x
1TV B OE —2713@ D 0-Tol+S9 mix
THREEE Y () LTl
ST (K1), FrlZ, PREFFRFR 1.5 70 ~4
ST ShizEEor — 27138

EEEM LAY miz 213.14~249.13 THY,
o-Tol (m/z 108.10) ® — &A&Ad D\ I
ZOBALM THHZENTHEINT, F
\ZE—7 6(RT=3.1 43) D& &l
m/z 213.1400 THY, £ DFEHEE &I D
LAY ZE CluHIeN2 EFHRIL , 7 —HF R —
AR LD 33 -DAF IRV
(DMB) THHETHELEZ, Thwx,
DMB OIEHEMZ H WS L2 A,
DMB (It°—7 6 Jhd BEZEHsng
RT=1.5 3O —7 LR R B8 L UNE

D MS ARGMLE LUK ETT .

Inteng-
*  ©o-Tol i R T
@) o- i 269.6024
@ o-Tol + S9 mix 1 123.0563 2115.(103)91 L T 308.09p7
J @ S9 mix ; : ‘
2 1+(A2)C13H16N203
1 249.1250
123.0547 231-1ﬂ27T
3 C13H14N20211*_(1A1)92
] 257 86
123.0572 179.0490 LM 308.00p4
: 4 CuHu0 Z;T_@%qs)
44,1454
1140837, 3% T
{5 o @95 1304 CoHGN,0,
21 .118%
1 b-Tol ] 6 211)'.(1%0 Ci4HyeN,
(G7/HgN) |
‘l/ 3 4 \T/ 17 2121.(1/\2)45
] C,sH 4N
KRl ‘ Y PR R Ui
100 150 200 250 300 miz
O'JL_&M A | S— L { Y AAA& A TA‘”LML‘M“‘ —_— . A "‘w‘ ‘ ‘\
0 2 4 6 8 10 12 14 Time [min]

Bl 1 o-Tol @ S-9 mix {X# LC-MS /T

Boht=-o0vrgS5L HAX. E—H1~7

B (o]
7001
; o N dG-C8-DMB
H,CQMNfNH el miz 478.2 > 362.2
) N N/)\NH \_>:\ o
standard X% W
x . andar ¥ dG-C8-0Tol o
g . miz 373.2 -> 257.2 | o)
. OH
° Control ‘ Control
| +0-Tol (S9) IL \ +0-Tol (S9)
100 ks P ko Rt i iy
0 40 0 40 0 40

R ftEAEEE /L (m/2),

2 o-Tol @ S-9 mix KB MERRELT= calf thymus DNA D7 X IM—LEHT (A)#BH
SNFEBHXILAVROE—EBEE/N\TILOKRESTRLUETE I —LTY T HEEMN R
(B)dG-C8-0Tol(m/z 373.2>257.2) ® MRM #A< 4S5
Ly, (C)dG-C8-DMB DB EEHItt (m/z 478.2>362.2) [TH %45 MRM /AT S L,

6
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BEHEN L, Z2OZENEB, 0-Tol
1% S-9 mix (25> T DMB (ZfAHI A fax
I THY, DMB OE&MHTLY 0.1%73
BRI TNDIENRIBRI N, -8
—7 6 1%, 0-Tol ® 2 BAKIZHIY T 5
BETHOLIEND, TR L THRAEL
72 1,2-bis (2-methylphenyl) hydrazine &
AU, head-to-tail T &E{AK(LLT- 2-
methyl-N*-(2-methylphenyl)-1,4-
benzenediamine (MMBD) CT& 5 A R
PRSI, £28—7 4(RT=2.4 /)
DB EFEM L miz 227.1192 THY, %
DFEHEE 2D, FAKEE C1aH14N20 &
FTHL, T —F_X—ZAHEELY o-
azoxytoluene THHETHIL7=,

0-Tol-calf thymus DNA {HII{AED 54T
Calf thymus DNA %\ 72 BRAE N
FOBDHARBIL7Z508 0 DNA 74 7k
— NN EAT -T2 25, S9 mix TG
S/ 0-Tol ZHREz L7 calf thymus DNA
IZBWT, PHERENTWHAAIINETHS

0-tol-C8-dG ( RT=9.0 43 . m/z373.2 >

257.2) 1T R FLL R Th-7- (X 2B) .,
UL, KEE R OB OB X 7L
PR3 S9 mix THRESH T 0-Tol ZWEHE
L7z calf thymus DNA BB H S
72 (K 2A) , D THEFIZ, 0-Tol D S-
9 mix fRHINZE>THEKT D 0-Tol 2 &
K23 1 437 dG IZfHIL 7z dG-(0-Tol):
OE &EBEMkICHEY T D5 ms

H B B

=

478.2>362.2 73, S9 mix CTUHISH7- o-
Tol ZW##% 7= calf thymus DNA £} C
PEE 7 NZA2 R LT (K 2C),

7y MNRF O DT

HFEFTEE CTHLHE HE Lt (F
ST 3K SR S AR BFZET) D ORRFHT
FBUNT, F344 Z b (1) 6 i~ o-Tol
W% (0.8% KEES)2 HZDORERET,
DNA {BED~——"Th2 yH2AX
HBEICEF T2 RS TV,
Pz, AWFFETILE T, o-Tol BRFE
(0.8% fR/kFH)2 HELDRZDHTL,
DNA N ZBE 455 o-Tol %
R,

OH

o-Tol
m/z 108.08

Cresol-NH,
m/z 124.1

Ac-cresol-NH,
m/z 124.1

m/z 209.1
m/z 255.1

m/z 213.1

m/z 176.1

N=REMDOILFBE(HEEZSO).

3. o-Tol BREE & LU & (Control) 'k RMD UPLC-TOF-MS VAT S LB LU S

Control (n=5)

o-Tol (n=5)
s s
Q
i
7 N NH
m/z 240.1
o)
m/z 330.3

m/z 2271
VAR X e
.
)

PA
10 Time [min]
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o-Tol W% (0.8% FRAK#G)Tv MR
BXOSRoa ra—Z ok OKEK
TQ%)WM Rz HhH L UPLC-
TOF-MS (T To#rLiz&Z A, o-Tol HE#%
RECRIERD 0-Tol 1(m/z 108.08) 23k
HEn7= (X 3), 612, o-Tol 23R {bS
ni= (o fm7r/7vy—n 2(mlz
124.1) . 77V — L3 T BF L LE
nNe=resFaAarI ey — v 3(miz
166.1) 72 & F B A H STz (K
3)o 2D 3{LELISNTE D7l 20
FRLL OB — 2773 0-Tol B CTHE LAY THE
M7, Znid, ZOREFERMEND
0-Tol HRDHM THDHZENHENX
M7z, o-Tol BEJR CHREAMIZHRHSNTZ
ZIHHK) 20 FEHORH DHH DNA &

PGz R b &M a0l Te HRY T,

0-Tol 1&#% 7 MR % calf thymus DNA &
FOS SR, St DR ST T 518
W% T LT2EZ A, DNA EDIGRIT
FOE RO LA WIE, 7
B (b &% 4~10) TH-7= (X 3),
ZORNTHIAEW 51X, miz213.1 T
&Y, 0-Tol O _EKTHLZLNHERIS
iz, LxUbEW 513, 73 2\ 03
fii & L7 R Z7 Y vk (22-
dimethylhydrazobenzene) & 5\ &, BN

FTIANRD G TN ES (R TV
HRfS) ICKD AT BT VAR (3,3-
demethylbenzidine) &/3% UPLC- TOF-MS
ST DPRFFRFE] 23 B 7p>7-, 22T o-
Tol 7% head-to-tail T _&{&{kL7= 2-
methyl-N*-(2-methylphenyl)-1,4-
benzenediamine (MMBD) % #1 i IZ &
LatrLicezA AbEW 5 SORERIRFH
MS AXRTMUR—FKLT=ZEnb, (LA
¥ 5 % MMBD ERIELT, 7236, 20D
MMBD (&, ARG O HH DT
THY, BNAMEZ G T ABTEMEICEIL
THERESN TV,

b&% 7(m/z 255.1) 1%, MMBD O7
TFLIETHY . (LEW 8(miz 240.1)
1L 0-Tol2 EARDPL T I/ LT=T F /AR
THY, AL RGEMNRBAETI/ET
== UEIEZ IS A e Rl REME D B
%o SHIZALEH 10 14, 0-Tol 2 &K1k
MDOT X INRTHLI AL ED
e KO RIE LT,

7 M DNA 7 4 7 — L fENT

o-Tol &% (0.8% #R/K#x5-2 HIM) I
KO T h O DNA OT 4 7 h—
Lt (LC-MS) T tHEn 7z — 27D
TR AT ORERAEK 4 1T, X 4

Score plot

Control (n=5)

X 4.

Loading plot

o-Tol B%E&%J:U*‘J‘HE (Control)7JHH: DNA 7& 49— Aﬁ**ﬁ

8
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@ Score Plot @?I’iﬁ'%i@ i #¥ (0-Tol #f
&P HRE) 1 F= Rk Gy il (FF G-
76.2%)*(@%&2% I B ST, Fi2,
Loading plot F TS/ —2D%
<M. Score Plot F® o-Tol FEL[RIULEE
— TR E >0 ((EOME) 12454 LT
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