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2 BEER b L ABIEEE

B =

BRIERIVEV P ATP EEQEEFEDSH 2LEMDERICEBH TEETH D, BREEMICHBT ZENIEEDDELDK
ELEEREAOTH ol BRIFMREPOREERAZEMEIL L. EEEBKRTE (Reactive Oxygen Species: ROS) (& #fEHERED O >
FO—IVITERCEASE LTV, BREZDEDIEEBICTE > TRDIELGVWERENEZDF THBH. DNAPZ VNI G EDERDF
IC&EDThE. IRET B ROS ICK > TEEEWD. WhpBEBLA ML AERITWEELES,

MR TOBER ML RIE, R, BEHRICKZ A7 b, DNA ITERERT2ENAMER EICK Y FEET B ROS Ic& > T3l
FRIEIND, RBORHIT, BEDOTL—FH—BFETICE 2 TRA—/\—FFH A Richkd, TOR—/N\—FFH A1 RlgX—
IN—FFH A FRHY(EBER (Super oxide dismutase: SOD) &> T ZRFDRA—/N\—FAFH A RO S—DFDOBEL—DF
DBEEACKEEE LD, BECKEREHET—ERTIVEFAURNIVAF IV E—EITE>TKITETEND, LA LELRS, B
LR TINS5 DEBERICK > THRITETINGEWEE, #HBE5T % Fenton KISICE Y. BSHTEEOEWE FOFY5I%h
WEECS, £ FOFYZIAIVIE UV BRPBIFHROKNDEZRBHICL>TEELS, L FOF TS IHINEEBRELERE L.
BEIEEEEC S,

LOLGHS. 2TDROS HBEBNELWVSDIFTIEEV, FHRIROITONVFF I Z—LILE > TBRELKRDSELS
ROS D—BDREEREE A 74 I, REEAZRD. —BLER (NO) I(FNEMREEROMERF T NO ERBERNSESN S,
LHLGEDS. NO ER—/IN—FFH A FT7ZFVHRIET B L. BEDRBVNN—FFVFA 514 FHELS,

ROS P RIGHERILEMITEFRNTERLRAZHO>TV D, IFIEEMSECA L AZHET 5HEZRA TV 5. B
AL RICELTIE EEOBREEEDREB LRI L 2BELER. BETOLAEOBEEMBH CERICHRENTE . <
DFER. ROS BEE . ROSHSIRET 2MBEDDMAEDBREEINTEce A—/N\—FFHA K7 ZF > SOD. VL%
FAY. TIVEAFFVETEER. JIVZFFUNIVAFIZ—€, DNAEBIE 8-FFVIT7 =0 8 ZbBIT7 v 2VINY
AIVRZIVIEETH D, U BETZEBICOWTEHET %.

L X b L XIC KB DNA 155

DNA T T 2E{b X L RXIE. FlcE FOF TS IAIVICK>THIERT EINS, DNAICEROZERZE CEE5E FOFY
SIAIVIE. Fenton RIGICE 2 TBEILKRE A —/IN—FFH A F7 AU SESNE, TAFVUAR—ZAANDOE FOFTS
TJAHIVDOKEIEDNAHL S DIBEDRRBE A5 S L. BBEICEREAZRT Lz BHIEE L/ abasic site (AP site) &755%, T
NSDZERIE, ROSITK > THIEFRTINEELEDNAEIRELED, TNSOEEFATET 2D, BILH DNA BED AR
PEERY AT LNNDEEDDIRICE > TEETH S, FLAEDHBE. EMDREDT. DNA DEEY AT LIEZD K558
BERETZCEITED, LHLGEHS, BRERAT—2IEBLH DNA BEAZ < DRAT O R, & ZIERIEPHEE MRS
REIEELTWARZEAERLTWS,

DNA Damage Quantification Kit(Code: DK02) I&. #HREPHEBO S DBEL 27/ LL\DNAD AP site DEZRIET 5 T & I
BAU\SNns, DNABBELAN/VIZDNAEEKTIX 10 @YY 1 ~40@EOEE TAE TCES, Lfch > 7T, DNA Damage
Quantification Kit (&, FEHAMEMBEDMIEZEESEDAIE®. DNA (EEHEDEMAELEICHAWS T ENTEREEZSNS,

8-Nitroguanine (& DNA © RNA DIEENZ FOEEINERF T, KIEICK > TERETELZED NO PR—/\—FFH 4 RoF
HBZDEIEZ FObERTTTENMSNTLS, DNA DEREFIC, (LZNICEREZZITRX 7 LA F FIGEGFEREEZS|E
9, 8Nitroguanine [FZEEPHAALICEET 2 DNABEDOI—H—THBEEZ 5N TS, £z, 8-Nitroguanine (&l
fatgpex 0> bO—)L L. BEETTICR > TW 5, 8-Nitroguanine i3/ Mt TERY > TW 3,

BALA N LABBEIVR—2R> b

SOD IFEARRITHEWNT, BEEDBORA—/N—FFH 1 FZHETIRLEEGNBICBRO—DTH S, SOD FX—/\—7FF
YA FZBRICEDEVCER(CKREBRICERT HTIBERTH S, SLRBLERICEKY. SOD IFBIELX b LXICERT %
FREDREEL LTCOBENKEEZRS, BATOEAZEBETZMELELERAEEINTNS, SOD ORBLEEITETRE T ILZ
FA R TDMOETEREL Y BB TEL, ROS DFIEANHICE WV TRVERBETIERY 2. JIVAFFIE. A—/\—FF
YA FEEEELH 2D, HlRNEZETHNFEIUCRS. BILX L ADSHENDOILRETH S,

SOD Assay Kit-WST(Code: S311) I&. PBAERIGICEDWT, A—NN—FF YA K7 ZFVOEEFEZRZ2EDTH S, L
feh>T. SOD 21 TH <. SOD ERBDR—/IN\—AFH 4 FEEEEEF DOEDLAETES, ¥ FO—LCHEHRE KL
ERINS SODEHRAEHERTHBH. A—/N\—FFHA FEDRBEHDNBETET. EFED SOD HNBETERZL, A—/\—
FFHART AV EWST1 OREHEIEY P O0—LCORISELYE 70 ZLLEEW S, FERLIEEY > 7LD SOD EiES
AETES,

Total Glutathione Quantification Kit(Code: T419) i&. ¥ > FILHDL VIV EF A VEZRHETDEDTH 5B, Fv Mk
DINB (Z—ILRVEE) LTIV EFF UV BRERNASDTHY. BREICIIVEZFF VEMNETES, DINBIZETR T IVEZF
FrERIGL. BOEEBEDERILEWEE S, TDOF Y FOBEL Y IIE 1~ 100 umol/l THB, Ffew BILELTIVEAFA &
BRBEIIVEFAFDELHIBEILR ML ADIEZE L TEEETN TV S, GSSG/GSH Quantification Kit(Code: G257) 1. 1t
B OBTREITIVEZFF ORREEICBVNSNS,

RERRICET 2H0EDLEE | HAEZI—1/R—F  Free Fax:0120-021557 Free Dial:0120-489548
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—E{LEx& (NO)
NO [FR K DEEFPIRNEEME L L CREENIEDLDTH S, FHEHLSHFEENGEIIHRmENBE L LTE
L. BEE< o707 7 —Ih5FEENBRISHEEEEME L LTERT %, NOIEX—/\—FFH 1 F7 x>V ERISL.
BHTHEEDBNN—FFVFASAMEBTD, NODA—/IN\—FFH A4 RT7 A2 EDRISHEIE SOD D 3 FHFL, NOD
RLEBEGRING VT IV T 5 — t’&%lﬁlﬁ'%ﬂ_&’fﬁ%o NOIZZ =35I HIBEDT. RISEDNELRRETH S, NO
BEFRICE T, HIREFRFICRMGEAETHEEZEZ 5, NO ORHIE NO &L BEZDEEEREZRD, INHHIC. NOK
FEFHEICHREDITT 5 EHRETH B,

BEiEE (FBEBE()
ﬁ@%h%@\ﬂg\tUbH\K%ﬂ%%@ﬁ@kih%ct?imiéoC@E&&muﬁﬁ%wﬂzétén\%ﬁﬁﬁ
TH% HO « D FRIFEMHEEZERILLTIRES VAV (L) ZRET B, RIS, RROBERICLDEERIFTEENIVAFFI R
ZIhIVEE LT, %@Tﬁﬁ%%@tﬁ%?égtfﬂ@mW“Lom+%imiéothéﬁ&mkawéiytw¢ﬁ
EOREIHMES . ERANETITBRICBEEADRE S L TOFENRRBINTWV S, T, BRILIEEIIEEBREEO—DTHY.
BRARIG - DEEET. TORETELOZRERMZELCD. TOXDICERILERZRT TR 2B8RIIBEDERED. &
ZPHIRELDOEREZZ SN TS T ENS. BREIBEAFRERILA FLAR—A—EB2TV S,

2_] X f\ |/X7_jj_*ﬁll:lj NOC T8  vrrrrrrerrre et 36
GSSG/GSH Quantiﬁcation K|t ............................. 15 NOC 5 ............................................................... 37
Total Glutathione Quantiﬁcation K|t ........................ 16 NOC 7 ............................................................... 37
Liperﬂuo ..................................................... 17 NOC ‘|2 ............................................................ 37
MIEOPEDIPP <+ vveeeeeremruemeiseeeeieseieieie e 18 S-Nitrosoglutathione  «-+eeerererreesressrersessseee 38
S|—DMA f()r Mitochondria| S|ng|et Oxygen |mag|ng ]9 Peroxynltrlte TR coveeee e 39
Spy—LHP ...................................................... 20 S|N_‘| ............................................................... 40
1) 2 5] = P P PPN 21 2-4 NOS Bﬁ% |J
SOD ASSay Klt - WST ............................................. 22 L_NAME ............................................................ 4'|
-Nucleostain- DNA Damage Quantiﬁcation Klt L_NMMA ............................................................ 42

AP Site Counting-r---------------- 23 2.5 ACE BEEHIEMERE A
ARP(Aldehyde Reactive Probg) «++-ewweeeeseermereeeeenee 24 ACE Kit = WST +++vvvvrrrrrrrrrrnmeeeeeesaniiiiiiiiiieeeeeeeeeenan 43
3‘DeOXyg|UCOSOne ............................................. 25 2_6 i{$6ﬁ%ﬁ§*ﬁﬂq%ﬂ% . 4: \‘/ |\
3-Deoxyglucosone Detection Reagents ««-«««-=eeeeeeee 26
-SulfoBiotics- SSP4 ................................................... 44
Anti-Nitroguanosine polyclonal antibody  ««--+++eeee-- 27 .
-SulfoBiotics- HSlp_'I ................................................ 45
Anti-Nitroguanosine monoclonal antibody o .
S - “SulfoBiotics- HSIP-1 DA-+++wveeemeeessmresiiiiii 45
22 NO 4 4 ’ -SulfoBiotics- Protein Redox State Monitoring Kit««««-++++- 46
) -SulfoBiotics- Protein Redox State Monitoring Kit Plus-++- 46
NO,/ NO; Assay Kit-C ll(Colorimetric) SulfoBiotics- PEG-PCMal +++e-sveereerreeeeemeaeeieeieaeenneas 47
~Griess Reagent Kit~ «wwweeeeeeeeee 29 SulfoBiotics- Biotin-HPDP(WS) SOIULION «++++++seereereereerees 48
NO,/NO; Assay Kit-FX(Fluorometric) -SulfoBiotics- Protein S-Nitrosylation Monitoring Kit -+ 49
~2,3-Diaminonaphthalene Kit~ 30 2-7 e (RERE RS R —
C b _PTlO ...................................................... 3‘] T
ar OXy ) ) _SulfoBiotics- Sodium PonsuIﬁde S@t srrrerrereee 50
2,3—D|amlnonaphthalene(for NO deteCtlon) ......... 32 -SulfoBiotics- Sodium disulfide (Na S ) ........................ 51
DTCS Na ............................................................ 32 222
-SulfoBiotics- Sodium trisulfide (N3253) ........................ 51
MGD ............................................................... 33 .
| -SulfoBiotics- Sodium tetrasulfide (Na,Ss) «weeeeeerrreeeseees 51

2-3 NO H4£H| SuloBiotics- GYYA13T «+vvenrerrrnerernmmennnnereineeeinaaais 52
NOR 5 ............................................................... 34 _SulfoBiotics- HZS donor Sa ....................................... 53
NOR T -orerrerrmrrmrrmemneenee ettt 35 SulfoBiotics HyS dONOT Bl+++vsevseesemsrmeiniessisneas 53
NOR 3 ............................................................... 35 SulfoBiotics- HZS donor 80 .................................... 53
NOR4 ............................................................... 35 _SulfoBiotics- Sodium Sulﬁde (NaZS) .............................. 54

-SulfoBiotics- Stable isotope Na,S(34) solution «----+-ssee++ 55
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GSSG/GSH Quantification Kit

EEEE v e 74> (Bl BLE) ZHBIEE LWV

Fv bRE
+ Enzyme Solution 50l X1
+ Coenzyme X 2
+ Buffer Solution 60 ml X 1

B3 — K G257

200 tests ¥ 53,200
* Substrate (DTNB) X 4
« Standard GSH X 1
+ Standard GSSG X1
+ Masking Reagent 20l X 1

1. ERMENE B riE RS
2 Bl AVEE 3 NERERA R E A

TR

feb& - BEM VRV —7 (GHS RR)
x ELCA ek RERAEMN

® & O @

% B JIVRFF > (y-L-glutamyl-L-cysteinylglycine)
IFEFERITEET S ~UANTF FTL glutathione peroxi-
dase. glutathione S-transferase &5 K& U thiol transfer-
ase FOMREB L L THREEPENAH T EICEE LT
W3, JIVE2FFIgEE. £EATETE (GSH) &L
THEELTVLSH, BIER N LR EEDRIAICK > TETR
(GSH) D5 E1LE! (GSSQ) ICE#MENS . GSH &
GSSG DLLEAELR N L ADIEZE LTEEEN TV S,

AF v MTlE. GSH ZRRT DI RXF Y JTHIHE
FNTHEY. AFVVRIZY Y FIVITHRNY 52 & TY
> FIVAD GSH DHERHRT 2T ENTED, ZDR. B
RUYA 71> TEERW 5,5 -dithiobis (2-nitrobenzoic
acid)(DTNB) # & (A ,.=412nm) ZRAET 3 & T.
GSSGDHZETEETE. BlE BELBIIVEFFVE
N5 GSSGE%ZZE L3I TETGSHEARKSDS T EHT
LD,

GH. A¥v FTORTIVEFF > ORIEEBES 0.5 ~
50 umol/l. GSSG DAIFEEE L 0.5 ~ 25 pmol/l TH 5,
B R
1) BBV 2 F 4 > (GSSG). &IV R F 7> (GSH)
DRREEDETEETH B
2) FERFE CRIRIC SIRADAEDN FIRE TH B

AETEZ Y TIVBOBER

GSSG BIEF : 18samples / R=#& . 18 samples
GSH RIFEF : 18 samples / #R=Z#R : 18 samples
¥ n=3 CHAIE LTHE

*EAAESSCEESHSM YO b OVEZ B FEL,

2
(FA%7T : Dojindo Molecular Technologies, Inc.)
N:N==l
AIE IR E 15
3
5 3 =
GSH Masking m_l «—— Masking reagent =
o 1k
o
GSSG 5
Kol
______________________________ IS
= [%]
Glutathione reductase 2 05p
GSSG measurement
GSH 0 M M M M
0 5 10 15 20 25
Concentration of GSSG (umol/l)
‘ Glutathione reductase ‘ BEETILYF7 2 (GSSC) BEER
\ 5
TNB DTNB
HOOC. -4 /@NOZ g
D’ Hoocjg,&s COOH 0
o
ON ON N
5-Mercapto-2-nitrobenzoic acid s
(Amax: 412 nm) Q
®©
2
2
. BHOWHRE web N[BEEE G257 | o | 3
1) M. E. Anderson, "Determination of Glutathione and Glutathione
Disulfide in Biological Samples", Methods in Enzymol., 1985, 713, 0
548. A v . .
2) M. A.Baker, G.J. Cerniglia and A. Zaman, "Microtiter Plate Assay 0 10 20 30 40 50

for the Measurement of Glutathione and Glutathione Disulfide in
Large Numbers of Biological Samples", Anal. Biochem., 1990, 790,

360.

3) C.Vandeputte, I. Guizon, I. Genestie-Denis, B. Vannier and G.

Concentration of GSH (umol/l)

BINGFA U REERE

Lorenzon, "A Micrototer Plate Assay for Total Glutathione and Glu-
tathione Disulfide Contents in Cultured/isolated Cells: Performance

Study of a New Miniaturized Protocol", Ce// Biol. Toxicol., 1994, 10,

415.

BB IV2F 4> (GSH) BEEE
GSH BE =7V 2 F4 2 iRE-(GSSG BE X 2)

RERRICET 2H0EDLEE | HAEZI—1/R—F  Free Fax:0120-021557 Free Dial:0120-489548
EERMR GEHAEUN S L IHFEER) ICBBT 2HBW0EDEE  X—7 T4 VU8 Tel:096-286-1515 Fax:096-286-1525
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Total Glutathione Quantification Kit

Fv FAR
[100 tests]
+ Substrate (DTNB) X 2
+ Enzyme Solution 50 pl X1

FEZ@3—F : T419

100 tests ¥ 30,500
- Coenzyme X 2
- Buffer Solution 50ml X 1
- Standard GSH X 1

B b X b~ L A B3

(BmEE .RGEHE AR

% & JIVEFA > (y-L-glutamyl-L-cysteinylglycine)
IFEAERITEET S ~UNTF FTL glutathione peroxi-
dase. glutathione S-transferase & U thiol transferase

Total Glutathione Quantification Kit (T DEEE 1
)2 EERR L 9%6 /\?4"7 O7L—hrA+Y bTH
%, AR (30 DLIW) T. SRAEIT total glutathione &

LOBREEL L,TE%’%- LTW3, £V IVEFA IdEEER EEBT AT EHAETH S,

> I VHETRRE 7 AV VR L RROINELER BALRY T V2 F 7 > (GSSG). BTEL Y IV R F 4> (GSH)

b‘mmé?’)bh_(b\é DRREEEFTVIEWVWIEEICIE. GSSG/GSH Quantifica-
TIWRFFNE RISRUTEBRV A7) 2V F&EITE > tion Kit (Code: G257) & SfERAWMfZE LN,

TEREICREHEINS,

5,5'-Dithiobis(2-nitrobenzoic acid) (DTNB) (& ¥ X Jb ¥ R
T4 REDFRICEE L. VIVAFF =8t T 5 &R 1) BRLE(C total glutathione % &
B &l 5-Mercapto-2-nitrobenzoic acid IGETTEND, T (#&RH &R : 6.25 ~ 100 umol/I)
DFA—IVDORHE (A nax=412 nm) KW T IVRFH % TE 2) —EICSIRAEDRIEDAIRETH S,

BCTE%,

BETBHTENTES,
(%7t - Dojindo Molecular Technologies, Inc.)
RIERE TIVRF 7 DIEHAR
Sample| GSH GSSG | 025
‘ Glutathione reductase 0.20
GSH
0151
8 L]
‘ Glutathione reductase ‘ c%
\ 0.10 +
TNB DTNB
NO, 0.05
"'000:@/5' "oocj@/‘s‘sﬂcoon
ON 0N (]

BE XA

1)
2)
3)

4)

5-Mercapto-2-nitrobenzoic acid 0 - - - -
(hmax: 412 nm) 0 20 40 60 80

Concentration of GSH (umol/l)
FB1% 10 2O kinetic method |2 & B 1ZBIEDHI

BHOERIE web [ FILE 1419 | ClaE |

0. W. Griffith,"Determination of Glutathione and Glutathione Disulfide Using Glutathione Reductase and 2-Vinylpyridine", Anal. Bio-
chem., 1980, 706, 207.

M. E. Anderson, "Determination of Glutathione and Glutathione Disulfide in Biological Samples", Method's in Enzymol., 1985, 713, 548.

M. A. Baker, G. J. Cerniglia and A. Zaman, "Microtiter Plate Assay for the Measurement of Glutathione and Glutathione Disulfide in
Large Numbers of Biological Samples", Anal. Biochem., 1990, 790, 360.

C. Vandeputte, I. Guizon, I. Genestie-Denis, B. Vannier and G. Lorenzon, "A Micrototer Plate Assay for Total Glutathione and Gluta-
thione Disulfide Contents in Cultured/isolated Cells: Performance Study of a New Miniaturized Protocol", Ce// Biol. Toxicol., 1994, 10,
415.

S. A. McGrath-Morrow and J. Stahl,"Inhibition of Glutamine Synthetase in A549 Cells During Hyperoxia", Am. J. Respir. Cell Mol. Biol.,
2002,27,99.

T. Sato, K. Seyama, Y. Sato, H. Mori, S. Souma, T. Akiyoshi, Y. Kodama, T. Mori, S. Goto, K. Takahashi, Y. Fukuchi, N. Maruyama and A.
Ishigami, "Senescence Marker Protein-30 Protects Mice Lungs from Oxidative Stress, Aging, and Smoking", Am. J. Respir. Crit. Care
Med., 2006, 774, 530.

M. L. Mulhern, C. J. Madson, A. Danford, K. Ikesugi, P. F. Kador and T. Shinohara, "The Unfolded Protein Response in Lens Epithelial
Cells from Galactosemic Rat Lenses", /nvest. Ophthalmol. Vis. Sci., 2006,47(9), 3951.
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Liperfluo

N-(4-Diphenylphosphinophenyl)-/'-(3,6,9,12-tetraoxatridecyl)
perylene-3,4,9,10-tetracarboxydiimide
[ CAS No. 1448846-35-2 ]

R MR DBE LIS E & BRI LT LN)

EMZmI— K 1248
50 ug X 5 ¥20,600

R (1) MR © BEREERIENRIZE S
(2) LR (HPLC) : 90.0% U £
3)

iz

0\/\0/\/0\/\0/\/"‘ O. —®— 2

(3)NMR AN hL : HERES
ARG 08 mg /T ml D AFIVRIVKRFY R
BiEE 1RERE AR, B, 2. BRER Cs1H4N,OsP=840.85
% & Liperfluo l&. Spy-LHP DBELULEM T, BEEL IR TO—TA b AN —ICKBAIRDBELIEEE

FEERHADEETH Y. BERLIEETRENICELEN
I%2/—IVEDBEAERTHEVNVENLZHRT S (K1, 2),
Liperfluo BILEDMERES K UEIGERIFZNZN 524
nm. 535 nm . AIESEANDHKICL DL A—IPEREH
ROBRHEADHELXER CED, AAKIE. J1VF /1
VEBOBAICT NS IFLYSY) O IVESNEA TS
DT, Spy-LHP £V &KFR/\y 77— TOREMELE E
LTW5, Liperfluo BBILIRIZKFTIXIZEA EHHEFEL
BLH. MREREDIEAMEDES VI CIEEEEEED T &
D5, BRICENBHIEIC K ZEMBEOBRBILIEED A A —

HOEM
80

— BRILIEERINE
--- B (L AEE A IAD

Fluorescence intensity / a.u.

DRMIERT BT EDTES,

HRIDBEEALAEED A X —2 > I PN TES

RRERED D, MIENDHLA—IPERELDR
BEEZERCTES

3) BELIEEREMENZL

* EAES LU EEEBIM O b L EETETE,

B R
1)
2)

RISER

1 Blank

2 H,0,
3°'OH
40,"
5NO

6 ONOO~
7 ROO

8 MeLOOH

50000680
| 2 3 4 5 6 7

0 ; ;
400 450 500 550 600 650
Wavelength / nm
1 BELEEEIT K B Liperfluo DFIFES KUENANRYT bIVEL 2 Liperfluo OJEMEERIEICH T 5 RIGIEIRE

(T2/—IViagES)

SE

BHOERIE web ~[FCILE 248 | clém
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1) N. Soh, T. Ariyoshi, T. Fukaminato, H. Nakajima, K. Nakano and T. Imato, "Swallow-tailed Perylene Derivative: a new Tool for Fluores-
cent Imaging of Lipid Hydroperoxides", Org. Biomol. Chem., 2007, 5, 3762.

2) K.Yamanaka, Y. Saito, J. Sakiyama, Y. Ohuchi, F. Oseto and N. Noguchi,
tive Detection of Lipid Hydroperoxides in Cells", 2SC Aav., 2012, 2 (20), 7894.

3) V.E.Kagan, G. W. Mao, F. Qu, J. P. F. Angeli, S. Doll, C. S. Croix, H. H. Dar, B. Liu, V. A. Tyurin, V. B. Ritov, A. A. Kapralov, A. A.
Amoscato, J. Jiang, T. Anthonymuthu, D. Mohammadyani, Q. Yang, B. Proneth, J. K. Seetharaman, S. Watkins, I. Bahar, J. Green-
berger, R. K. Mallampalli, B. R. Stockwell, Y. Y. Tyurina, M. Conrad and H. Bayir, "Oxidized arachidonic and adrenic PEs navigate
cells to ferroptosis", Nat.Chem.Biol. 2017, 13 (1), 81.

4) Y.Nakashima, S. Ohta, A. M. Wolf, "Blue light-induced oxidative stress in live skin.", Free Radlic. Biol. Med.,, 2017, 108, 300.

) M. Tsugita, N. Morimoto and M. Nakayama, "SiO, and TiO, nanoparticles synergistically trigger macrophage inflammatory responses",

Part Fibre Toxicol.,, 2017, DOl 10.1186/512989-017-0192-6.

6) K. luchi, A. Imoto, N. Kamimura, K. Nishimaki, H. Ichimiya, T. Yokota and S. Ohta, "Molecular hydrogen regulates gene expression by
modifying the free radical chain reactiondependent generation of oxidized phospholipid mediators", 5¢/ Rep, 2016, 6,789/71.

7) A.J.Clark, and H. R. Petty, "WO3/Pt nanoparticles promote light-induced lipid peroxidation and lysosomal instability within tumor
cells.", Nanotechnology, 2016, 27 (7),075103.
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MitoPeDPP FH=S— K : M466
5ug X 3 ¥18,600
3-[4-(Perylenylphenylphosphino)phenoxy]propyltriphenylphosphonium iodide

MR
SE08 | Bt
® 1t

ARLZX

| Protocol et il e s=r: S w - L Oy i O s F
-
g ()R B~ RREERIEHRIER e Q %
(2) #E (HPLC) : 80.0% LUk ) e g f R A
(3)NMR A% b b : RERES T = 5
TS 1 RIERE AR, K, 2 ERER O“‘ ,@F : @ BH70-T
@ 0 R
C53H41|OP2:882.74 ;{éé
MEMER
P B MitoPeDPPid. HFMICS bV FUTICREL 5 E e
IBM)TTZIVRRARI T LEERF DS, HiEESER 1) MRNBRECHAHI FOV R 7HENICERET S 5@4;%7
LTI hOVRY7ICERT S, S AV RUTICERLE 2) 2 OV R 7 ERORSAER L & TR fR2 >
MitoPeDPP (%, BEFRDIEAMBERILYICE > TRENICE 3) FhZER 488 nm. EHYEFE 535 nm TAIETES INI'E
L ENHHNEFKT B, B MitoPeDPP DRIEH & UM A — S
BEIEZFNZN 452 nm. 470 nm C. BIEREANDIIC K AXAMIBEAAXFEZE BEEZRSICEYRARERINE NI
BHA—IDEBEROARIIOHELRATES L BETHS %l
D 5. HNEHEE AW AERBLD A A =TIV IH v
AT H B, i e
- SIS
HAIER N
1t
O@@ Q@.@ -
of oﬁ =Y
£ o A
LOOH
o Oy © E 1®
(96:@,@’ O‘AT-D MitoPeDPP Ox-MitoPeDPP Tk
w// Mitochondrial inner membrane [/_ g o
N B
4 % & A
\_/ MitoPeDPP IS4 BRI B8 L THTROETHOMRAIC LY S bav FUTie
e €I, S PO R TENOBBNIC & ARILESU CENAEAT B, | £ — k
MitoPeDPP (D FSssiR 1t e
itoPe RIER] e/ &R
2 H%
KB
wakivs
MEATS ROy KU 7ICER Ui MitopeDpp | /0 AR
SRR K UBMLE R TR ARL |
Tz (A). e
. MBATIED ROS. RNS & DRSHIE | (L
BN EABRENT (B). o
Z Dt
( HEREME
A: HepG2 #fa+ T MitoPeDPP % 15 531 > F 2 X— b #&. 100 umol/I --BHP 7% 7xh0 B

BICT 159D »F 1 — M BHEEGRZEIE
B: HepG2 #if3H T MitoPeDPP % 15 93 > F 2 X— &, &F& ROS. RNS FAHI% AN
H,0,. NO. ONOO- [FEHERIDEE% 100 umol/I /A
0, - I& PMA [T &K W FAEEH 10 pymol/| DIRE TER
HEBEFMAEER (L) SHXEE (5) 2R,
%7 1 )b — (wavelength/band pass): 470/40 (Ex). 525/50 (Em)

PR BHOERIE web [ FILE Maos | Tias |

1) K. Shioji, Y. Oyama, K. Okuma and H. Nakagawa, "Synthesis and properties of fluorescence probe for detection of peroxides in mito-
chondria.", Bioorg. Med. Chem. Lett., 2010,20(13),3911.

2) S. Oka, J. Leon, K. Sakumi, T. Ide, D. Kang, F. M. LaFerla and Y. Nakabeppu, "Human mitochondrial transcriptional factor A breaks the
mitochondria-mediated vicious cycle in Alzheimer$ disease", S¢/ Rep, 2016, 6,18971.

3) S. Nakamura, A. Nakanishi, M. Takazawa, S. Okihiro, S. Urano and K. Fukui, "lonomycin-induced calcium influx induces neurite de-
generation in mouse neuroblastoma cells: Analysis of a time-lapse live cell imaging system", Free Radlic. Res., 2016, 50 (11), 1214.
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Si-DMA for Mitochondrial Singlet Oxygen Imaging

F{=®a— R : MTO05
2ug  ¥20,000

N-[10-(9,10-Dimethylanthracen-2-yl)-7-(dimethylamino)-5,5-dimethyldibenzol[b,e]silin-

3(5H)-ylidene]-N-methylmethanaminium, chloride
[ CASNo. 1621598-01-3 ]

[ Protocol ARe==pel e Oy A

KRt () MR FE~SREER HER O
(2) R (HPLO) : 90.0% U E
(B)NMR A7 b L - SHERES O
MTE 1 RERE A, X )
\T A \'\“ o
C35H37C|st|:54922
B EMEREO—DOTHYIIFEIGEVEIEIERD REBHET BT ENTERL,

—EERERRE. REOYIPYIDRRELD I ENHSN
TEY. tERDEF TII T D—BERRZHET 2tahD
BRNMEDHSN TS, —H. EFDH. FIRDBEICES
W, RZEMEE LBk UHEELc—FE
BRERDBELHIC XY Ml Z iR 5 /GRNF R RO
EHEDHSNTE Y. MRENICHIT2—EEBELN/LEZE
ZE—TELHEENLEENTV S, LHLEDSEFEO—E
IR R THRERZ E8 L E VA, MlBRO—E15E

HISSHHE L c—EEEREHEE Si-DMA (&, sili-
con rhodamine(SiR) B &= HIEFE L. —FEBRERIG
BuELTT7 Y oo EELIEEEFE ODENATO—T
ThHY. TDSi-DMA IF. BEICHRREEZZELS bO>
RO 77 ICERE. BIRNIC—TEEE L6 L GRVE S
HI B, TDTEHS SI-DMA 1. MERN—=IEBED )
TIVEA LA A—=TI VT HhalgelaENERE L TSRO
ENDISADEFEINS,

(BA%7T : Dojindo Molecular Technologies, Inc.)

Si-DMA ODiffifaZe ta R Si-DMEP DRIFEEIEANY b b

Normalized intensity
&
m
3

500 550 600 650 700 750 800
Wavelength/nm

Mitochondria

BRERBRRES JOERRRB\OSERZ LR LE TS, Si-DMA [F—EERE(C

6 BIRMICGEZ TR L. HAGRELD 8 B EIBINT 5 T & HRERE NI,
== < Hamsts >
4 PBS(pH7.4) : X%/ —)JL =111
5 Si-DMA : #&=2EE 1 umol/l
ROS : 10 mmol/I
2 RNS : 10 mmol/I

Blank 10, O, HO, HOCI ROO™ OH" NO

s BHOBRIE web [ FILE MI05 | cits |

1) S.Kim, T. Tachikawa, M. Fujitsuka and T. Majima, “Far-Red Fluorescence Probe for Monitoring Singlet Oxygen during Photodyanamic
Therapy” ,/. Am. Chem. Soc., 2014, 136 (33), 11707.
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Spy-LHP

2-(4-Diphenylphosphanylphenyl)-9-(1-hexylheptyl)anthra
[2,1,9-def,6,5,10-d'e'f'ldiisoquinoline-1,3,8,10-tetraone
( CAS N0.892396-71-3 ]

Ai-®a— R 5343
Tmg ¥21,700

g (1) 1R © BREERENRIIZE R
(2) #EFE (HPLC) © 90.0% Lk
B)NMR ANXZ b )b EHERES

B 1 mg/ 150 pl 7€ k> (25°C, &3 ).

1Tmg/1Tml7o0aRIVLA
WiGEE 1 RESE B, 2. BRER

i

Jatziatssss

C55H49N204P:832.96

E H Spy-LHP &, BE{LEEERUADHETH S, £
(EZRHF ClIMEDBRILIEEDRRE CRENGZERE
DEENTH Y., BECIEEDORE - E2£5L LT VR
WEEPLLEESZE. TBAKE, EFEHENELGELNKCHS
ncwa,

IR TH S DPPP IE. TS DG - EEEDRKE
RCHBRE. BERMEEDBADEERZRR LIERT
HBD FERMEIC K ZHENDZ A —IPifaD BRE
HICLBHEGLEOMERbH DT,

Spy-LHP (&, b7z ZIVKRR T 4 VETBEILIEE
EREMICRIEL, BORAEERT BN L VREHAE
ICR>TCWB, Fle. BENOFRMMEEZR EEE5&HIC
REBEEF S IBEICE> TV, HAFRIEEEERM
2 (A =524 nm. A =535 nm) BNAJRE T V). EiiklE

NIy
A 500

PeT(Photo-induced Electron Transfer) Zh&RIc &k YIEMNE
NTWBH. BILE (KRR T 1 A MMEK) [FEFNEN
EHHTEL (O~ 1inmethanol). BWENEHT B,
Tsuduki 5i&. U/ L VEEYY v HIVEEE & DARIFIREES
BOREEIBELZAET 58 C. TBAERU Spy-LHP
HERAVAERDOBEEMEERE LTV,

5 R

1) RIRRMEGD T, EEHBNDHEZA—INDEH
RENMEDOZELNER NS,

2) FEEANDFRMNE <. BEILEE EHFENICRIST 5.

AREmIE. FNAKZ - B FEBICELEE DT, NEDO
KRB OMMZR T CRESNEDTH S,

400

300 [

200 -

100 |

fluorescence intensity / a.u.

Spy-LHPOXx (ex)

Spy-LHP (ex)

Spy-LHPOx (em)

Spy-LHP (em)

0

400 450 500

550 600 650

wavelength / nm
1 Spy-LHP &5 K UEEEAK (Spy-LHPOX) DRHEd: & UEHARY Ml

m Blank

m H.0,
m OH

m Oy
m NO
m ONOO

= ROO
B MeLOOH

ONOOT B WN =

28T IHIVIEICH T BBIRE

RIGER
15
12
w9
o
6
3
0
BEHR

BHOBRIE web N[BT 5343 | ciém

N. Soh, T. Ariyoshi, T. Fukaminato, K. Nakano, M. Irie and T. Imato, Bioorg. Med. Chem. Lett., 2006, 76(11), 2943.

1)
2) T.Chan, Y. Shimizu, P. Pospisil, N. Nijo, A. Fujiwara, Y. Taninaka, T. Ishikawa, H. Hori, D. Nanba, A. Imai, N. Morita, M. Yoshioka-
Nishimura, Y. Izumi, Y. Yamamoto, H. Kobayashi, N. Mizusawa, H. Wada and Y. Yamamoto, "Quality control of photosystem II: lipid

peroxidation accelerates photoinhibition under excessive illumination", PLoS One, 2012, 7(12), €52100.

3) Shinohara N, Tsuduki T, Ito J, Honma T, Kijima R, Sugawara S, Arai T, Yamasaki M, Ikezaki A, Yokoyama M, Nishiyama K, Nakagawa
K, Miyazawa T and lkeda I., Jacaric acid a linolenic acid isomer with a conjugated triene system, has a strong antitumor effect /n vitro

and in vivo.", Biochim. Biophys Acta., 2012, 18217 (7), 980.

4) H. Tsuru, H. Shibaguchi, M. Kuroki, Y. Yamashita and M. Kuroki, "Tumor growth inhibition by sonodynamic therapy using a novel sono-

sensitizer", Free Radic. Biol. Med., 2012, 53(3), 464.
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DPPP

D
(

BEXH

1)

iphenyl-1-pyrenylphosphine
CAS No. 110231-30-6 )

FE{=&3— K : D350
10mg ¥13,200 340-07471

Py =S (1) IR KEERR D
(2) i (HPLC) : 97.0% W & OO @
() 7aoRIVLGER | HEBRES P
(4) IR AT b)L : REBRES O‘
ARG 1Tmg/mI(70OAKRIVLA) ©
M B BRI (b FONIVAFYR) IZIEBEEERT FICLBENBEDET. IEF/ VEADIGE., T5ITR

ZAREMEEHBN BBt INBLE—RERME LTE
KT %, TNS5IEBEROREETOERE LT, BRIEEL
EDDHFTIFHI DO SMEINTWVDS, EEABE{LIEED
BEFHARKBEEEPENLEEDFOSNIERICEIEINTS
V. EEESF CIEME BRI LIEEDEE CAS HERED
ZENTW5,
HERRBEILIEBEDERICAS FIAETN TS TBA &I
FEEICEHELODBRETHAH. xOAVIT7ILTE RITK
RENZBIEE-RNERDEEL - EETSWT. 49 L
HEEEDBIEAELL REBLEWVWEIEREIN TV, Xk,
AVIVE /=) ERBOTEERIRBITK S HPLC &
EDRE TN, £ RENILAFY ROEIE|/ILLANLDEE

DPPPiF. E RORIAFT RITEVWRIGEIREEAE T
BREADFEEE LT BESICKYBEEINZ, DPPP
IFZNBEETIETEAMTIEEOD, BHNARGET ( X2/ —
Jb. 60°C. 60493 ). & RONILAFY REEEMICKES
LABULEFEMED DPPP oxide (A =352 nm. A .,=380 nm)
5 2%, KETIE01I~7nmol Dk FAN)LAF T R
ERIRMICEE TE. REETH B (POV) 3%
EIERBICBL KT B, T, BEELIEED HPLC DL
DPPP lc & BB EMHHIEDERANAT LY AT LT
DIRERRIE 1~ 2 pmol LRIV T. (LEFRIEARHEIC T
TERBEEEED,

R, BREGDMDETREE B DD T T AR D

Q
OO P+ L-OOH
D

DPPP

non-fluorescent

— ) (on + L-OH
atfs
DPPP oxide(1)
fluorescent

Reaction scheme of DPPP with hydroperoxide

BHOWmHEE web ~\[FCILE D30 | % |

K. Akasaka, T. Suzuki, H. Ohrui and H. Meguro, "Study on Aromatic Phosphines for Novel Fluorometry of Hydroperoxides(ll) - the De-
termination of Lipid Hydroperoxides with Diphenyl-1-Pyrenylphosphine -", Anal. Lett., 1987, 20, 797.

K. Akasaka, H. Ohrui and H. Meguro, "An Aromatic Phosphine Reagent for the HPLC-fluorescence Determination of Hydroperoxides
-Determination of Phosphatidylcholine Hydroperoxides in Human Plasma-", Anal. Lett., 1988, 27, 965.

K. Akasaka, I. Sasaki, H. Ohrui and H. Meguro, "A Simple Fluorometry of Hydroperoxides in Qils and Foods", Biosci. Biotech. Bio-
chem., 1992, 56, 605.

K. Akasaka, S. ljichi, K. Watanabe, H. Ohrui and H. Meguro, "High-performance Liquid Chromatography and Post-Column Derivatiza-
tion with Diphenyl-1-Pyrenylphosphine for Fluorimetric Determination of Triacylglycerol Hydroperoxides", /. Chromatogr., 1992, 596,
197.

K. Akasaka, H. Ohrui and H. Meguro, "Simultaneous Determination of Hydroperoxides of Phosphatidylcholine, Cholesterol Esters
and Triacylglycerols by Column-Switching High-Performance Liquid Chromatography with a Post-column Detection system", /. Chro-
matogr., 1993,622,153.

K. Akasaka, H. Ohrui and H. Meguro, "Normal-phase High-performance Liquid Chromatograohy with a Fluorimetric Postcolumn De-
tection System for Lipid Hydroperoxides", . Chromatogr., 1993, 628, 31.

Y. Okamoto, A Watanabe, E. Niki, T. Yamashita and N. Noguchi, "A Novel Fluoresceint Probe Diphenyl-pyrenylphosphine to Follow
Lipid Peroxidation in Cell Membranes", F£BS Lett., 2000, 474, 137.

KEE OF, RIRMEE, BER, "R 7T 1 VERICK 2 BBR{CBEEDINEDERE ", DOJIN NEWS, 1994,69,12.
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SOD Assay Kit - WST
[T TSOD #E & RIE LTz

Fv FAR
[500 tests]

+ WST Solution 5ml X 1
+ Enzyme Solution 100 pl X 1
« Buffer Solution 100 ml X 1
+ Dilution Buffer 50ml X 1

FEMZ&3— K S311
500 tests ¥ 22,900

(EipEs 1.@EAE: A

% B EMEEZEFE (ROS : Reactive Oxygen Species) &,
DNA®Z Y\ vBERIG L. LZEHT B8, BLPH
BEDEDYNH B EEZ SN, EREMELITOHN T
%, B CEHEEBRED—DO THDA—/I\—FF FEHET
%. superoxide dismutase (SOD) & & U SOD #4 & H
ABTNTWS, SODIFLULTFDR—/N\—FF FOREL
RIGEMIET ZBETHY . A—/\—F > RICHKT 58
LR L RERDEEZREDD 2.
20, 4+ 2H = H,0, + Oz

SOD Assay Kit-WST i&. BKBMERIVI P> &£/
THT7T VT LIEWST-1ZEHRLTWS 8. NBT
EDRIZRIVI Y Y DBRBBREEALETH S, T
WST-1 [£ xanthine oxidase(X0) L E#E KRS L& W&
100% SOD PAERAZ AT T BT ENTED, £z 61T

BIERE | 450 nm

¥ R
1) 100% SOD PHEEZAEY 5T ENTE S,
2) RIV Y DBRBIRENTRE T, BIENEETH D,
3) —EICZSREDBEDFIRETH S,
4) BRETHY. YT IVDEREBEEZZTSHIENT
EBTet, HEMBDXHEZIMA B EHTES,

RIERTREG Y > 7 VER
780 &R KW, 1/51/51/5,1/5,1/5,1/5°) T n=3
THET 388, 209V TIVHETES.

*ERAEAETO NI ESEREL,

87— bRISGED T, —EICEREDREDFIRETH 2.,

(B8%T : Dojindo Molecular Technologies, Inc.)

AERE
ON 038
Rethoss
N

N=N

&

ey
v

|

FRE HhAR A

SOy (Cu, Zn-SOD MEEH#T )

xanthine

Ty
o

H20,

WST-1 formazan

WST-1

Inhibition (%)

) —
inhibition reaction

0, + Hy0, 10l

01 . .

1/105 1/104 1/103 1102 110 1
Dilution ratio

szt w0 web \[BEEE 31| cies |

1) H. Ukeda, A. K. Sarker, D. Kawana and M. Sawamura, "Flow-Injection Assay of Superoxide Dismutase Based on the Reduction of
Highly Water-Soluble Tetrazolium", Anal. Sci., 1999, 75, 353.

2) H.Ukeda, D. Kawana, S. Maeda and M. Sawamura, "Spectrophotometric Assay for Superoxide Dismutase Based on the Reduction of
Highly Water-soluble Tetrazolium Salts by Xanthine-Xanthine Oxidase", Biosci. Biotechnol. Biochem., 1999, 63, 485.

3) BHEEZ, HUEF, NBAN, ALFEsSsE, BoMis—, RNES, [R—/N\—F % F7 4 VEEEEFRAEEDRRN\DSA] , BARSH
FTEREE,2002,49, 25.

4) JUEE, FILESE, PMis—, SEEZ , RNER, (BNEERBLUERMDET 2 A—/I\—FFY F7 24 VHERDOAE] , BARSE
FTFEREE, 2002,49,679.

5) H.Ukeda, T. Shimamura, M. Tsubouchi, Y. Harada, Y. Nakai and M. Sawamura, "Spectrophotometric Assay of Superoxide Anion
Formed in Maillard Reaction Based on Highly Water-soluble Tetrazolium Salt", Ana/. 5ci., 2002, 78, 1151.

6) N. Tsuji, N. Hirayanagi, M. Okada, H. Miyasaka, K. Hirata, M. H. Zenk and K. Miyamoto, "Enhancement of Tolerance to Heavy Metals
and Oxidative Stress in Dunaliella Tertiolecta by Zn-induced Phytochelatin Synthesis", Biochem. Biophys. Res. Commun., 2002, 293,
653.

7) A.Sakudo, D. C. Lee, K. Saeki, Y. Nakamura, K. Inoue, Y. Matsumoto, S. Itohara and T. Onodera, "Impairment of Superoxide Dis-
mutase Activation by A-Terminally Truncated Prion Protein (PrP) in PrP-deficient Neuronal Cell Line", Biochem. Biophys. Res. Com-
mun., 2003, 308, 660.

8) J.-H. Zhu, X. Zhang, J. P. Mcclung and X. G. Lei, "Impact of Cu,Zn-Superoxide Dismutase and Se-Dependent Glutathione Peroxi-
dase-1 Knockouts on Acetaminophen-Induced Cell Death and Related Signaling in Murine Liver", Exp. Biol. Med., 2006, 237, 1726.

9) H.R.Rezvani, S. Dedieu, S. North, F. Belloc, R. Rossignol, T. Letellier, H. de Verneuill, A. Taieb1, F. Mazurier, "HIF-1 a
in the Keratinocyte Response to UVB Exposure", . Biol. Chem., 2007, 70, 1074.

10) S. Goldstein and G. Czapski, "Comparison Between Different Assays for Superoxide Dismutase-like Activity", Free Rad. Res. Com-
ms., 1991, 72,5.

11)R. H. Burdon, V. Gill and C. Rice-Evans,
Free Rad. Res. Commun., 1993, 78, 369.

: a Key Ffactor

"Reduction of a Tetrazolium Salt and Superoxide Generation in Human Tumor Cells (HeLa)",
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-Nucleostain- DNA Damage Quantification Kit -AP Site Counting-

[T [DNA DS EBIEER DB E AIE LT B2 a— F 1 DKO2
20 samples ¥ 74,200

Fv AR
[20 samples]
- ARP-DNA Standard Solution 2250l X 1 -HRP-Streptavidin 25 ul X 1
(0,2.5,5.0, 10, 20, 40 AP sites/100,000 bp) -TE Buffer 40ml X 1
- ARP Solution 250 pl X 1 -Substrate Solution 10ml X 1
-DNA Binding Solution 10ml X 1 -Filtration Tube 20 tubes
-Washing Buffer X1 -96-well Microplate/U Bottom X1

BiTE LIRERE A
fab& - BEMY Y RIL—7 (GHS &R )
RRIETY

B EYOBEEEREZRE LTS DNA I BREO Kit -AP Site Counting- l&. ARP ZF LN CTDNA % E4 F
DNA polymerase DT 5 —|cZ T, BIBHDMEHEPLL AL 96 A v 07 L— hICEE L THfE DNA D
MR, FRETIVFIVERIZEOZME. £HRNICHSTS AP site X IfBICER CESF Y M TH B,

EMBRREONHENICLVIEEEZZITS, IhoDTo— TDF v MTlE. AP site IDBEE ENTAZZE DNA B
PIEEDE L BETNGITNILEAZEZFRE L. D FNTHY. HRPIZFBER NL T LT EY VLB EFF >
EYEDREREE S, BHZEZRWNS T EITK>T AP site DEEHN TE S,
DNA B8l IFEREEIBE. TD—D & LTERE
MREBEDH S, TDBFAP site (apurinic / apyrimidinic *ERAAE O TV AETEREL,
site) EFEIENBIBEBREIBLANHIRT 5, DK Y AP site */METlE. DNARER* Y b ZRFTLTEVET,
D& IE DNA BIEEMI A AIE LS5 BMEAEE 55, Get pureDNA Kit-Cell, Tissue(Code : GK03))
ARP(V'-Aminooxymethylcarbonylhydrazino-D-biotin) DNA fBRICEET 5 TERIE. AREZI—TR— L THH
IFT D AP site LRFERMITHESE LEF F U TESRHESLL WabEfeEn

THISNTW5, -Nucleostain- DNA Damage Quantification

(3%t - Dojindo Molecular Technologies, Inc.)

. =
BIE R IRERR
0 1.0
—0 o base base HN NH o base
k E os
o e o o
0-p-0 o, 0 P o 0 go A 3
u OH —P- oH HN™ “NH 0.6
o OH —= P
o. N @
0 o ) o SN \)I\N \r(\/\/ s 8 0.4
0-P-0 base 0=P-0—]  base 0-P-0 base o IS .
e e e <
o o o 2 02
I I I <
AP site Biotin-tagged abasic site 0

0 10 20 30 40
Number of AP sites/100,000 bp

ARP-DNA Standard solution % FUNTHER L iR

BETHE s DERIE web N | FEZ{b¥ DK02 [THR3R |

1) A.Sancar and G. B. Sancar, "DNA Repair Enzymes", Annu. Rev. Biochem., 1988, 57, 29.

2) T.Lindahl and B. Nyberg, "Rate of Depurination of Native Deoxyribonucleic Acid", Biochemistry, 1972, 71,3610.

3) M. Liuzzi and M. Talpaert-Borle, "A New Approach to the Study of the Base-excision Repair Pathway Using Methoxyamine", /. Biol.
Chem., 1985, 260, 5252.

4) M. Weinfeld, M. Liuzzi and M. C. Paterson, "Response of Phage T4 Polynucleotide Kinase Toward Dinucleotides Containing Apurinic
Sites: Design of a 32P-postlabeling Assay for Apurinic Sites in DNA", Biochemistry, 1990, 29, 1737.

5) B. X. Chen, K. Kubo, H. Ide, B. F. Erlanger, S. S. Wallace and Y. W. Kow, "Properties of a Monoclonal Antibody for the Detection of
Abasic Sites, a Common DNA Lesion", Mutat. Res., 1992,273, 253.

6) J. A. Gralnick and D. M. Downs, "The YggX Protein of Salmonella enterica Is Involoved in Fe(ll) Trafficking and Minimizes the DNA
Damage Cause by Hydroxyl Radicals:Residue CYS-7 is Essential for YggX Function", /. Biol. Chem., 2003, 278, 20708.

7) J. W. Pippin, R. Durvasula, A. Petermann, K. Hiromura, W. G. Couser and S. J. Shankland, "DNA Damage is a Novel Response to
Sublytic Complement C5b-9 Induced Injury in Podocytes", /. Clin. Invest., 2003, 777,877.

8) S.Watanabe, T. Ichimura, N. Fujita, S. Tsuruzono, I. Ohki, M. Shirakawa, M. Kawasuji and M. Nakao, "Methylated DNA-binding Do-
main 1 and Methylpurine DNA Glycosylase Link Transcriptional Repression and DNA Repair in Chromatin", Proc. Natl. Acad. Sci.
USA, 2003, 700, 12859.

9) M. Endres, M. Ahmadi, I. Kruman, D. Biniszkiewicz, A. Meisel and K. Gertz, "Folate Deficiency Increases Postischemic Brain Injury",
Stroke, 2005, 36, 321.

10) J.-M. Li, M. Mogi, K. Tsukuda, H. Tomochika, J. lIwanami, L.-J. Min, C. Nahmias, M. lwai and M. Horiuchi, "Angiotensin Il-Induced Neu-
ral Differentiation via Angiotensin Il Type 2 (AT2) Receptor-MMS2 Cascade Involving Interaction between AT2 Receptor-Interacting
Protein and Src Homology 2 Domain-Containing Protein-Tyrosine Phosphatase 1", Mol. Endocrinolo., 2007, 27(2), 499.
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ARP(Aldehyde Reactive Probe)

N-(Aminooxyacetyl)-A/-biotinylhydrazine
( CAS No. 139585-03-8]

EfZ&m3— K : A305
10mg ¥21,600 340-07611

R MR - BEH=E EET o
(2) $HEE (HPLC) © 95.0% 1Lk J
(3) KRR - HERES HN™ "NH
@) IR ZRY b REBES H jv
(5)NMR 2% L : RERES s NN O,
AERB 10 mg/mli( k) o H
1% E DNA T IVFIVERIDRER. BMEEEEICR YY) ARP [ AP site D7 LT b RELFHENITEE T 2tFES
Br, (tFHEEESZIT 5. 1855 LT DNA SRR DIEE O—7J 7T, APsite ICELCTe7IVTE REERIGT BT/

EEMIBIC K ) ERBTIREICBREIND, TDEEBRICH
WCET U > /BIE ) =2 V8B (AP site) BM4ELC S, ER
BEBER TIETD AP site lFAP- T RX Y L7 —€lc &k
YEIRREET N, DNAKRU AS—HITK Y DNA DIEED
Thnszh. FASHDERET AP site MERENGH > /=5
B, EREEDRE, MREEDERERLEGS, AP site ZEE
T35 EIE DNABED 1 DDBEREGY . FREEED
FIFIE DNA ISIRIEDMRICAE < FE5T 52D TH 5,
ARP(Aldehyde Reactive Probe) (AR5 IC & U, Lt
BHEHEICAPsite Z EF2 CE2HEL L THEIN

FUIEBBLLETEY Y ERERNITESE T 5 4 F VEAH
5TETCWVWS, ARPIF. EFFUERFSIREUETIVT
ErEIIHTREENEL. EFFY /TEI Y —ER
/SHEBEBDRTEE LIBE 10,000 X7 LA F FHficY
1 ERREDEISETEENS APsite x EET DT ENTES
2, -Nucleostain- DNA Damage Quantification Kit -AP Site
Counting-(Code: DK02) (&. ARP % F L> T AP site @D %k
HRAET BcHDF Y F T, KFv MMcKUY > TIVHSH
Bt X 1fc DNA 1D AP site % 1 AP site/10° & DR E
THETES,

1 0

HN" NH
OHC~—

e HN)LNH

(0]
Z?\A/\[\/N‘HJ\/O\NHE U\/\/\[(H\ J\/O\ _—
o) S N N

(0]

ARP

BETHR EHDIERIE web N[ EUZILF  A305 | TiRsR |

1) R.Rago, J. Mitchen and G. Wilding, "DNA Fluorometric Assay in 96-well Tissue Culture Plates Using Hoechst 33258 after Cell Lysis
by Freezing in Distilled Water", Anal. Biochem., 1990, 797, 31.

2) K.Kubo, H. Ide, S. S. Wallace and Y. W. Kow, "A Novel, Sensitive, and Specific Assay for Abasic Sites, The Most Commonly Produced
DNA Lesion", Biochemistry, 1992, 37,3703.

3) H.lIde, K. Akamatsu, Y. Kimura, K. Michiue, K. Makino, A. Asaeda, Y. Takamori and K. Kubo, "Synthesis and Damage Specificity of a
Novel Probe for the Detection of Abasic Sites in DNA", Biochemistry, 1993, 32, 8276.

4) M. Yao and Y. W. Kow, "Strand-specific Cleavage of Mismatch-containig DNA by Deoxyinosine 3'-Endonuclease from Escherichia
coli", /. Biol. Chem., 1994, 269, 31390.

5) R, " HITK D DNA DIBIEE ZDIEE ", 1LF, 1994, 49, 425.

6) KIRRKTF " BLFOEREHNHADEIEEIC DNA DEERLEBDA NI LERS " {LF,1994,49,394.

7) T.Shida, M. Noda and J. Sekiguchi, "The recognition of DNA containning AP-site by E. coli endonuclease IV(exonuclease)", Nucleic
Acids Symposium Series, 1995,34, 87.

8) H.B.Sun, L. Qian and H. Yokota, "Detection of abasic sites on individual DNA molecules using atomic force microscopy", Anal.
Chem., 2001, 73,2229.

9) J.Nakamura, J. A. Swenberg, "Endogenous Apurinic/apyrimidinic Sites in Genomic DNA of Mammalian Tissues", Cancer Res., 1999,
59,2522,

10) Y. W. Kow and A. Dare, "Detection of Abasic Sites and Oxidative DNA Base Damage using an ELISA-like Assay", METHODS, 2000,
22,164.

11) L. Yan, A. Bulgar, Y. Miao, V. Mahajan, J. R. Donze, S. L. Gerson and L. Liu, "Combined Treatment with Temozolomide and Methoxy-
amine: Blocking Apurininc/Pyrimidinic Site Repair Coupled with Targeting Topoisomerase II", lin. Cancer Res., 2007, 73, 1532.

12)P. D. Ch?st)ain, I, J. Nakamura, J. Swenberg and D. Kaufman, "Nonrandom AP site distribution in highly proliferative cells", FASEB J.,
2006, 20(14), 2612.
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3-Deoxyglucosone FH=&3— K : D535

Tmg ¥124400

3-Deoxy-D-erythro-hexos-2-ulose

[ CAS No. 4084-27-9]
/3 ()R - BB~ REBER BED HC=0 I
(2) ¥ (HPLQC) : 99.0% L E T
B)IRAXRT b HERES C=0
RG] 60 mg/ml(K) CH
BiTE LRERE AR 2L EREHR, WEIR 72
H?—OH
H?—OH
q H,C—OH CeHin05=16214 )
1% = 3-Deoxyglucosone(3-DG) &, &EMAATY IV — 3-DGIE. HRFE CEEETRT G ERRREHIEDIEIZE L

AT K BHEERIGERME LTE LD I AIVARZIVEE TEBTNTWVLS, KGElE M. mEFD 3-DG DR
T &% Y. AGE (Advanced glycation end-product) % A% RUEEDHOIZEE, 5\ E AGE £ E 7))V RERSICfE
DFIREE LTHENTEY. 2VN\NIDT7 2/ BERD BI5TENTES,

L T Carboxymethyl lysine ¥ pyrraline & E&# £ R T 5.

s BFOBEIE web ~[FICILE D535 | cla% |

1)
2)

8)
9)

10)

F. Hayase, R. H. Nagaraj, S. Miyata, F. G. Njoroges and V. M. Monnier, "Aging of Proteins: Immunological Detection of a Glucose-
derived Pyrrole Formed during Maillard Reaction /n Vivo", J. Biol. Chem., 1989, 264, 3758.

S. Miyata and V. Monnier, "Immunohistochemical Detection of Advanced Glycosylation End Products in Diabetic Tissue Using Mono-
clonal Antibody to Pyrraline", . (in. Invest., 1992,89, 1102.

S. Taneda and V. M. Monnier, "ELISA of Pentosidine, an Advanced Glycation End Product, in Biological Specimens", C/in. Chem.,
1994, 40, 1766.

D. G. Dyer, J. A. Blackedge, S. R. Thorpe and J. W. Baynes, "Formation of Pentosidine during Nonenzymatic Browning of Proteins by
Glucose", . Biol. Chem., 1991, 266, 11654.

T. Shinoda, F. Hayase and H. Kato, "Suppression of Cell-cycle Progression during the S Phase of Rat Fibroblasts by 3-Deoxygluco-
sone, a Maillard Reaction Intermediate", Biotechnol. Biochem., 1994, 58, 1936.

F. Hayase, Y. Konishi and H. Kato, "ldentification of the Modified Structure of Arginine Residue in Proteins with 3-Deoxyglucosone, a
Maillard Reaction Intermediate", Biosci. Biotechnol. Biochem., 1995, 59, 1407.

T. Niwa, "3-Deoxyglucosone: Metabolism, Analysis, Biological Activity, and Clinical Implication.",/ Chromatogr. B. Biomed Sci. App!.,
1999, 737, 23.

BHE. "EABRIGI—H—ELTD3-DG", EEHOML] EXER (EEEE. /OB ZR), 1997,57.

D. V. Zyzak, J. M. Richardson, S. R. Thoepe and J. W. Baynes, "Formation of Reactive Intermediates from Amadori Compounds under
Physiological Conditions", Arch. Biochem. Biophys., 1995,316, 547.

B. S. Szwergold, F. Kappler and T. R. Brown, "Identification of Fructose 3-Phosphate in the Lens of Diabetic Rats", Science, 1990,

247,451.
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3-Deoxyglucosone Detection Reagents Fi=ma—F : D536
1set ¥26,500

1R (1) DAN : HEaEs
(2) 3-DG/DAN adduct : sRERES
RS 1\ AREAE AR, B 2. TR

I“_iE B HEEWICEAE T B 3-Deoxyglucosone(3-DG) 31.8 = 11.3 ng/ml &EE A 12.8 £ 5.2 ng/ml [CLENTEEE

ERETEENAIEETH D, E£AMA 3-DGC DIEEHEIFIR ICBfEE R L. 5T 3-DG LA)VImigs )b a—X
r HPLCIZ &k B A% EMSIE&BHE T HAWVS KU HbAT c DLV EBWVEBERYT T ENRES
NTWBH, BITHPLCEATIZ3-DGORIGHEEFIA L W37 BRBEETIVS Yy MM TIE918 nmol/l. 3> hA—
T 2,3-Diaminonaphthalene(DAN) & }i)’ﬁ*’d Lk JVC 379 nmol/l L#ERE CHEZTRLTWEDD. EH
BANINGERET 2HENMNSN TS Y, ARSIk DAN BICRIGERESTS7I /972 5E%S59 % (50 mg/
& 3-DG/DAN adduct &t v kI L/T'LZE)U)’CZB%() 3-DG/ kg/day) &. 3 BRI DI 3-DG fElE 695 nmol/l & 3Eh0
DAN adduct |% 3-DG & DAN BMEE RS L TERT D H I EN TV EREDHS ', ABIEBVTEAR
S T 3-DG D HPLC 734 DB T IR EARIERLFH DAZ 3-DG DEEHARETdH Y. *ﬁRFAﬁEUJﬁ%ESJ:UﬁE
#EEeE LTFERT %, FRATICISA CE %,

b ~MEETD 3-DGRHAICE W TIE. ¥ERFERE Tl

HC= o GH2OH
gHOH
in :OH
2
IHOH +
CHOH
SH,0H NH,
3-DG DAN 3-DG/DAN adduct
(3-Deoxyglucosone) (2,3-Diaminonaphthalene) 2-(2,3,4-Trihydroxybutyl)-benzo[g]quinoxaline
:
BEH EEEICEE

1) H.Yamada, S. Miyata, N. Igaki, H. Yatabe, Y. Miyauchi, T. Ohara, M. Sakai, H. Shoda, M. Oimomi and M. Kasuga, "Increase in 3-De-
oxyglucosone Levels in Diabetic Rat Plasma", /. Biol. Chem., 1994, 269(32), 20275.

2) Y.Hamada, E. Nakashima, J. Nakamura, N. Koh, H. Fujisawa, N. Hotta and H. Yago, "Effects of Glycemic Control on Plasma 3-De-
oxyglucosone Levels in NIDDM Patients", Diabetes Care, 1997, 20, 1466.

3) T.Niwa, N. Takeda, H. Yoshizumi, A. Tatematsu, M. Ohara, S. Tomiyama and K. Niimura, "Presence of 3-Deoxyglucosone, a Potent
Protein Crosslinking Intermediate of Maillard Reaction, in Diabetic Serum", Biochem. Biophys. Res. Commun., 1993, 796, 837.

4) K. J.Knecht, M. S. Feather and J. W. Baynes, "Detection of 3-Deoxyfructose and 3-Deoxyglucosone in Human Urine nd Plasma: Evi-
dence for Intermediate Stages of the Maillard Reaction in Vivo", Arch. Biochem. Biophys., 1992, 294, 130.

5) T.Niwa, T. Katsuzaki, S. Miyazaki, T. Momoi, T. Akiba, T. Miyazaki, K. Nokura, F. Hayase, N. Tatemichi and Y. Takei, "Amyloid Beta
2-Microglobulin is Modified with Imidazolone, a Novel Advanced Glycation end Product, in Dialysis-related Amyloidosis", Kidney Int.,
1997,57,187.

6) S.Lal, F. Kappler, M. Walker, T. J. Orchard, P. J. Beisswenger, B. S. Szwergold and T. R. Brown, "Quantitation of 3-Deoxyglucosone
Levels in Human Plasma", Arch. Biochem. Biophys., 1997,342, 254.

7) T.Niwa, T. Katsuzaki, T. Momoi, T. Miyazaki, H. Ogawa, A. Saito, S. Miyazaki, K. Maeda, N. Tatemichi and Y. Takei, "Modification of
Beta2m with Advanced Glycation End Products as Observed in Dialysis-related Amyloidosis by 3-DG Accumulating in Uremic Serum",
/(/’dney/nt 1996, 49, 861.

8) t—x, SHE," #EtRISH-MAE 3-deoxyglucosone DFEFEIVAIE L ", DOJIN NEWS, 2001, 98, 3.
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Anti-Nitroguanosine polyclonal antibody

Polyclonal anti-nitroguanosine antibody

[Protoco| Ml N b VS22 sl Oy Y|

E{=&m3I— K : ABOT
50 yg  ¥56,600

1) K EE~AEEWEAR
;It%ﬁLD

AR

)

M B §—=—tasT /I vlE. —BIEEE (NO) &R—
N—FFY RSIAINEDRBD SE L2 BEA ERER
(RS—FFVFA LS F) B, STONR—FFI4—18/
TRSEE A 74> BEEKER. BICE>THT /YA bO
ILENTERT IEMKEE TH S, TNETIT. TAIVARK
$ 00 MMERR Y. MEMEKRRS, BT, BEY, K
THOTZVD= FEBTEL TWB T ERBESHITHE Y,
BILR FLADFLWONAFT—H—E LTERSATO
%, $RBETIR. YI9FIVEEMEL LTHSNTWNS
44 1)y GMP (cGMP) A= fOftEhiz8 —=tQO
CGMP DEFKHNTHOERPREEN Y, EEBEY I FIL
DFLWAT 4 T—42—& LTOBENTBEN TS >,
AiElE. R1ISRT &S ICERGREERIERE LS
WAL Z FEEEBICH LTIE. Z hOS T/ VY DI

59 +OJ7Zy, ZhEFFUFrENOZMALL
BEP, TN5DX T LA F REEIKN L TBNRGE
ERY, O, Ak, F7 V08 A= FOdk
ENBDZRIERHT S, /7= bakDI1=/\—
FIVEHETH B,

TV FERTH B DIV X5 EF > RO B DHEBZR
BICERTE %,

AAEISEEAARZEFEFMEZESZRE L OHRBREICK
5EDTH %,
B mRE
200 pg/ml PBS 787k, BAEHIE LT 0.1% ProClin Z &8,
ARFE (RREIISERE

BERMH

3.0 KU O—FIVAEDORIGHE (1Cs)

- RIT S (1 umol/l)
25 | ‘/‘\‘—’/{‘-\"\“\A

8-NO,-guanosine, 8-NO,-guanine
RERISEL

g 207 = = guanosine, guanine, 8-OH-guanine, 3- NO,-tyrosine
g 15 fEREE
g _ ELISA (5 pg/ml). sz e (10 pg/ml)
101 2 Norcumomne
& Guanine i

—&— Guanosine
05 - --m-- OH-Guanine
- NO2-Tyrosine

PAVE = N= )

102 107 1 10 10 10°
conc. (umol/ly

R O—F VRO RIS

0
10°

7L — hICE#R1E LTz NOr-Guanosine &4 BSA L ZRODEICK T 2. KA DRISEIREE ELISA TRE LTS DTH %,
KD RIS T DMBITREITEKE LIcATHY OfiRZ SAMAEDSRIEL TWA T LZR LTV 5, FUlFH RIS LEVEITH

LTIE. FREWMEDEEICEFRE CTUEIEZEMIL LTz NO,-Guanosine #5& BSA ICRIGT B T8IF!

SE

1)

F—EDEETRT .

S5 S5 web ~ [ BI{L2 ABOT Tﬁ%|

T. Akaike, S. Okamoto, T. Sawa, J. Yoshitake, F. Tamura, K. Ichimori, K. Miyazaki, K. Sasamoto and H. Maeda, "8-nitroguanosine for-
mation in viral pneumonia and its implication for pathogenesis", Proc. Natl. Acad. Sci. USA, 2003, 700, 685.

J. Yoshitake, T. Akaike, T. Akuta, F. Tamura, T. Ogura, H. Esumi and H. Maeda, "Nitric oxide as an endogenous mutagen for Sendai
virus without antiviral activity", /. Viro/., 2004, 78, 8709.

T. Sawa, M. H. Zaki, T. Okamoto, T. Akuta, Y. Tokutomi, S. Kim-Mitsuyama, H. Ihara, A. Kobayashi, M. Yamamoto, S. Fujii, H. Arimoto
and T. Akaike, "Protein S-guanylation by the biological signal 8-nitroguanosine 3',5'-cyclic monophosphate", Nat. Chem. Biol., 2007, 3,
727.

M. H. Zaki, S. Fujii, T. Okamoto, S. Islam, S. Khan, K. A. Ahmed, T. Sawa and T. Akaike, "Cytoprotective function of heme oxygenase
1 induced by a nitrated cyclic nucleotide formed during murine salmonellosis", . /mmunol., 2009, 182, 3746.

Y. Terasaki, T. Akuta, M. Terasaki, T. Sawa, T. Mori, T. Okamoto, M. Ozaki, M. Takeya and T. Akaike, "Guanine nitration in idiopathic
pulmonary fibrosis and its implication for carcinogenesis", Am. J. Respir. Crit. Care. Med., 2006, 7174, 665.

T. Sawa, M. Tatemichi, T. Akaike, A. Barbin and H. Ohshima, "Analysis of urinary 8-nitroguanine, a marker of nitrative nucleic acid
damage, by high-performance liquid chromatography-electrochemical detection coupled with immunoaffinity purification: association
with cigarette smoking", Free Radlic. Biol. Med., 2006,40, 711.

K. A. Ahmed, T. Sawa and T. Akaike, "Protein cysteine S-guanylation and electrophilic signal transduction by endogeneous nitro-
nucleotides", Amino Acids, 2011,47(1),123.

T. Sawa, H. Arimoto and T. Akaike, "Regulation of redox signaling involving chemical conjugation of protein thiols by nitric oxide and
electrophiles”, Bioconjugate Chem., 2010,27(7), 1121.
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Anti-Nitroguanosine monoclonal antibody(Clone#NO,G52)

Monoclonal anti-nitroguanosine antibody

[Protocol Al N s E /0 % 2 - Ja- A0y el O

EMZ&m3I— K : ABO2
50 yg ¥67,000

g (M MR - EE~KECHERE
() 21t - SHERES
BilES LREREA AR
B 8-—Z-badT7 /I viE —BEEER (NO) &X—

R—FFY RSIAIVEDRBH 5% C 2 @E TR ES
(UN—=FFFA bS50 F) P, TTON—FFIE2—€/
ERSEE A A BRMLKER. Flck>TH T/ YRz kO
{LENTERT IEMKEE TH S, TNETIC. TV
F 0 MERA Y. MEMERY, AR BEY KET
ST =YD= FOEATELTWB T EABES Y. B
R FLRADH LWONSAT—H—E LTEEETNTVS,
FBATIR. Y9 FIVEENEE LTHSNTWSY A2
1) w42 GMP(cGMP) = b OfbkEN8 — = b O cGMP
DEFRNTOERDEEEN Y, EUEBES V7 HILOFH L,
AF 4 T—2—& LTOMENTRENTNS 77,
AHAE, EEGRBERIEEELEVN = Ok
I LTlE. Z b7 /DI EST AT T,

—hEFEYVFUENSRED FOHIEED. TNE5DX L
FF R THAH= O cGMP, Z FAGMP, Z b O GTP 7%&
Sl L TEN cRIGEERT, TDfesH. AfElE. 77
ZUD8MNAZ bObENcEDERILS REBI B, 77
ZUZ PMEDIA DNV ETETH B, AifkiE. &%
HERREEICmA. AEEEENEELLT. ZtOJ7
ZUBEERDT T4 2T 4 — KR OO AL ERETH B,

ANAEFREAARZEFZEFMESZLE L OHERRRICE
5HEDTHB,
B RFRE
1 mg/ml PBS A&, FAfEHI& LT 0.1% ProClin &5,
AHRFRE RRRBISEFE)

1.4 - T/ 70—k NO,G52 DS (ICs0)
. - 38 < RIS % (10 pmol/l)
1.2 #— NOz-Guanine 8-NO,-guanosine, 8-NO,-guanine,
—d— NO2-cGMP 8-NO,-cGMP, 8-NO,-Xanthine
1.0 - —i— NOz-Xanthing - DIHDCRERIGH Y (>1 mmol/l)
£ —— NO:-Guanosine 8-Br-guanosine, 8-Br-guanine, 8-Br-
§ 0.8 —e— Br-cGMP SE.;AP,?;;I—Euanine
06 L g ine * RERIGE
8 BrGuaqosme guanosine, guanine, 8-OH-guanine,
04 - —=— Guanosine 8-OH-deoxyguanosine, xanthine, ad-
—— Xanthine enine, adenosine, thymine, deoxythy-
0.2 | - % = cGMP midine, uracil, uridine, 3-NO,-tyrosine,
— 3 — Cantrol 2-NO,-imidazole, cytosine
0 I i i
0.01 0.1 1 10 10?

conc. (umol/l)

T/ O—F )Lk NO,G52 DS

7L — M ITE#E L1z NO,-Guanosine &4 BSA E&REDYAEIC
B AMEDRIGEBREEELISA TRELIEEDTH B, &
MAED RIS 2YMEILEREITKE LA THY DiiEAE 5 X gD
RISLTWBZEERLTVWS,

T/ 70—FIbHkiE. 8MIHZ bafbEnfcb DERIL R L.
EBEGXI LAY RORBEREICIRIGLEL., REOFSELLS
HiEEE LT\,

EIkyEEd
N X (BALB/c)

EREE
ELISA(T pg/ml). Sy (10 pg/ml)
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T. Akaike, S. Okamoto, T. Sawa, J. Yoshitake, F. Tamura, K. Ichimori, K. Miyazaki, K. Sasamoto and H. Maeda, "8-nitroguanosine for-
mation in viral pneumonia and its implication for pathogenesis", Proc. Natl. Acad. Sci. USA, 2003, 700, 685.

RHDE

2) J. Yoshitake, T. Akaike, T. Akuta, F. Tamura, T. Ogura, H. Esumi and H. Maeda, "Nitric oxide as an endogenous mutagen for Sendai
virus without antiviral activity", /. Virol., 2004, 78, 8709.

3) T.Sawa, M. H. Zaki, T. Okamoto, T. Akuta, Y. Tokutomi, S. Kim-Mitsuyama, H. Ihara, A. Kobayashi, M. Yamamoto, S. Fujii, H. Arimoto
and T. Akaike, "Protein S-guanylation by the biological signal 8-nitroguanosine 3',5'-cyclic monophosphate", Nat. Chem. Biol., 2007, 3,
727.

4) M. H. Zaki, S. Fujii, T. Okamoto, S. Islam, S. Khan, K. A. Ahmed, T. Sawa and T. Akaike, "Cytoprotective function of heme oxygenase
1 induced by a nitrated cyclic nucleotide formed during murine salmonellosis", /. /mmunol., 2009, 782, 3746.

5) Y. Terasaki, T. Akuta, M. Terasaki, T. Sawa, T. Mori, T. Okamoto, M. Ozaki, M. Takeya and T. Akaike, "Guanine nitration in idiopathic
pulmonary fibrosis and its implication for carcinogenesis", Am. J. Respir. Crit. Care. Med., 2006, 174, 665.

6) T.Sawa, M. Tatemichi, T. Akaike, A. Barbin and H. Ohshima, " Analysis of urinary 8-nitroguanine, a marker of nitrative nucleic acid
damage, by high-performance liquid chromatography-electrochemical detection coupled with immunoaffinity purification: association
with cigarette smoking", Free Radic. Biol. Med., 2006, 40, 711.

7) M. Feelisch, "Nitrated cyclic GMP as a new cellular signal", Nat. Chem. Biol., 2007, 3, 687.

8) K. A.Ahmed, T. Sawa and T. Akaike, "Protein cysteine S-guanylation and electrophilic signal transduction by endogeneous nitro-

) nucleotides", Amino Acids, 2011,47(1), 123.

9

T. Sawa, H. Arimoto and T. Akaike, "Regulation of redox signaling involving chemical conjugation of protein thiols by nitric oxide and
electrophiles", Bioconjugate Chem., 2010,27(7), 1121.
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2-2 NO#&H

NO,/ NO; Assay Kit-C Il(Colorimetric) ~ Griess Reagent Kit ~

[FEEEEN: TNO #3IE Lfz L

Fv FRAE
+ NaNO, 1227487 (100 umol/1) X 1
+ NaNO; #Z22£787% (100 umol/1) X 1
- $BEAR (20 mmol/l. pH 7.6) X 1
- BTl X1

E{Z&3— K @ NKO5
100 [E1F  ¥30,900 344-07991

- fBER X 1
CEEA X 1
- EEB X1

(BEE 1LRESE A

o

Griess &I —BR{LER (NO) KABLENTEL S

ISR CEDDT INO, T & [NOy ] OEADAECES,

FBICHECTERBHELERENTLS,
BT NO, & NO;5 (T

RIE R 0.8
H+
NO; 4 HQNOSOZNHZ NEN*—QSOZNHZ 0.6
Sulfanilamide °
o
3
5 0.4
g 13
<
HeN o HN N:N@SOZNHZ
N-(1-Naphthyl)ethylenediamine 0.2

NO, Ik BV 7Y U LBLEMESF TFIVIF LD
SVOTVAYTI VI EFALTRET 2HECTH S,

ZAFw ~E 10 ~ 100 pmol/| DEEREEHDRIE (@ L T
W2,

NO ZBEEAET BEHDTIEHEWVS. FELINOEED
BIEEE © 540 nm (530 ~ 580 nm D#EIE CRIERT A, )
NO (& N,0; & % LM & N,Oy £ WK TR RE NS
52D TNO, &EFITNO; &IE
TEHELD D, AFv MMIBTEEEZHNO, % NO,

* FFEEIC & - CHMBEADEE. HEANELGS,
K EFFAIE 7O F LR CE REL,

BE

1)
2)

3)

4)

5)
6)

7)
8)

9)

Azo Dye (Amax = 540 nm)

0 1 1 1 1 1
40 60 80 100

[ NO, /NO; J(umol/l)
NO,/NO3 Assay Kit-C Il ZF\/z=NO,~& NO 5 DIRERR

SHFOBEIE web ~[FCILE NK05 | CléE |

L. J. Ignarro, G. M. Buga, K. S. Wood, R. E. Byrns and G. Chaudhuri, "Endothelium-Derived Relaxing Factor Produced and Released
from Artery and Vein in Nitric Oxide", Proc. Natl. Acad. Sci. USA, 1987, 84, 9265.

W. R. Tracey, J. Linden, M. J. Peach and R. A. Johns, "Comparison of Spectrophotometric and Biological Assays for Nitric Oxide (NO)
and Endothelium-Derived Relaxing Factor (EDRF): Nonspecificity of the Diazotization Reaction for NO and Failure to Detect EDRF", /.
Pharmacol. Exp. Ther., 1990, 252(2), 922.

J.S. Pollock, U. Forstermann, J. A. Mitchell, T. D. Warner, H. H. H. W. Schmidt, M. Nakane and F. Murad, "Purification and Character-
ization of Particulate Endothelium-derived Relaxing Factor Synthesis from Cultured and Native Bovine Aortic Endothelial Cells", Proc.
Natl. Acad. Sci. USA, 1991, 88, 10480.

H. H. H. W. Schmidt, T. D. Warner, M. Nakane, U. Forstermann and F. Murad, "Regulation and Subcellular Location of Nitrogen Oxide
Synthases in RAW264. 7 Macrophages", Mol. Pharmacol., 1992,47, 615.

S. Archer, "Measurement of Nitric Oxide in Biological Models", FASEB J.,, 1993, 7, 349.

M. B. Gilliam, M. P. Sherman, J. M. Griscavage and L. J. Ignarro, "A Spectrophotometric Assay for NADPH Oxidaton by Aspergillus
Nitrate Reductase", Anal. Biochem., 1993, 272, 359.

S.Bodis and A. Haregewoin, "Significantly Reduced Salivary Nitric Oxide Levels in Smokers", Ann. Oncol, 1994, 5,371.

D. S. A. Majid, M. Godfrey, M. B. Grisham and L. G. Navar, "Relation Between Pressure Natriuresis and Urinary Excretion of Nitrate/
Nitrite in Anesthetized Dogs", Hypertension, 1995, 25, 860.

H. Trachtman, B. Gauthier, A. Goldstein and J. Tomczak, "Increased Urinary Nitrite Excretion in Children with Minimal change Ne-
phrotic Syndrome", . Pedliatr., 1996, 7128, 173.

120

10) D. L. Granger, R. R. Taintor, K. S. Boockvar and J. B. Hibbs Jr., "Mesurement of Nitrate and Nitrite in Biological Samples Using Nitrate

Reductase and Griess Reaction", Method's in Enzymol., 1996, 268(A), 142.

11) G. Giovannoni, J. M. Land, G. Keir, E. J. Thompson and S. J. R. Heales, "Adaptation of the Nitrate Reductase and Griess reaction

Methods for the Measurement of Serum Nitrate Plus Nitrate Levels", Ann. (lin. Biochem., 1997, 34, 193.

12)1. Guevara, J. Iwanejko, A. Dembinska-Kiec, J. Pankiewicz, A. Wanat, P. Anna, I. Golabek, S. Bartus, M. Malczewska-Malec and A.

Szczudik, "Determination of Nitrite/Nitrate in Human Biological Material by the Simple Griess Reaction", C/in. Chem. Acta., 1998, 2/4,
177.
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NO,/ NO; Assay Kit-FX(Fluorometric) ~ 2,3-Diaminonaphthalene Kit ~ a@ B
- MTE |
[Protocol S RZ L INAN F@a— R iNks el
200 tests  ¥30,900 [ (¢
SN APLA
* Buffer Solution X1 * Enzyme Cofactors X2 o F
+ NaNO, Standard Solution (200umol/l) X 2 + Fluorescence Reagent (DAN) Solution X 1 H s
+ NaNO; Standard Solution (200umol/I) X 2 - Stop Solution X1 %%
+ NO; Reductase X 2 i ﬁ‘@ K
#70-7
BiEE 1LREAE A W
&k - BEMLY VRIL<—7 (GHS £R) i
RIERF fh
MEMEA
. — T — E
4 Z  NO,/NO; Assay Kit-FX (&. NO,” & DAN NO, ITRTTCEAHDTNO, & NO; HADREERIEDATEE [E,
(2,3-Diaminonaphthalene) DR =FIA L T, HEFD Thb, -
NO % HYGE CRIENICAIET B+ v fThB, AFw ME 1~ 10 umol/l DEEBEIEICE L TV 5, INTE
—f{E2ER (NO) IFBREEME L L TEZ L DEERIRR SN
ICEE5 LTWAT s, NO ICEET 2HEHNBAICITHONTL AIERE ¢ A o=360 ~ 365 nm *Stop solution #N%& .
%, NO IE N,O; 33 LM N,O, & 75 Y KR THIK DR E N A en=450 ~ 465 nm v &l
=BT NO, & NOs ITx B Tesb. NO, EEBEKFICNO; & K AEFRIC K > TIBRERRDESB. SHERIEL S, (i
BAETEZHRENDH D, A+ v MIBTERESH NO; & *XERAAEETONJILETETREL, =
T S
AR ( NH> NOy ‘O N @f_t
| I | X=JL
NS N b
NH, N” AF
H z @
fami . vV F
2,3-Diaminonaphthalene Naphthalenetriazole L—4—
& & &
FL— b
% - LE/2E
B 3 Sl
" N0, uNOp™ K&
® NO2™ + NO3™ ® NO2~ +NO3~ -
| WA
\/\ a%
0 2 4 6 8 10 12 0 2 4 6 8 10 12 :%ié::
[NO27] or [NO27] + [NO37] (umol/l) [NO27] or [NO27] + [NO3™] (umol/l) IEJ%@}_&_
a)Buffer Solution 1 b) 1%t (DMEM) F1 ;@ L=}
X1 [NO2™] & [NO2™+NO3™ ] DIRELRR Z 0
. BHOWEIE web A oow | (BT
P. Damiani, G. Burini, "Fluorometric Determination of Nitrite", 7a/anta, 1986, 33, 649. ﬁ%j@‘ H

1)

2) mMERX, RAT AOE—,"2,3-I73/+74% b/&ﬁﬁu\%ﬁﬁé@}ioﬁﬁé% SIVOENER ", DILF , 1991, 40, 105.

3) T.P.Misko, R. J. Schilling, D. Salvemini, W. M. Moore and M. G. Currie, "A Fluorometric Assay for the Measurement of Nitrite in Bio-
logical Samples", Anal. Biochem., 1993,274, 11.

4) A.H.Cross, T. P. Misko, R. F. Lin, W. F. Hickey, J. L. Trotter and R. G. Tilton, "Aminoguanidine, an Inhibitor of Inducible Nitric Oxide
Synthase, Ameliorates Experimental Autoimmune Encephalomyelitis in SIL Mice", /. Clin. Invest., 1994, 93, 2684.

5) D. Salvemini, K. Seibert, J. L. Masferrer, T. P. Misko, M. G. Currie and P. Needleman, "Endogenous Nitric Oxide Enhances Prostaglan-
din Production in a Model of Renal Inflammation", . (lin. Invest., 1994, 93, 1940.

6) R.G.Tilton, K. Chang, J. A. Corbett, T. P. Misko, M. G. Currie, N. S. Bora, H. J. Kaplan and J. R. Williamson, "Endotoxin-Induced
UVeitis in the Rat Is Attenuated by Inhibition of Nitric Oxide Production", /nvest. Ophthalmol. Vis. Sci., 1994, 35, 3278.

7) A.lshikawa, Y. Katano, M. Nakamura, K. Doi, K. Tasaki and A. Ono, "Differential Modulation of Nitric Oxide and Prostacyclin Release
in Senescent Rat Heart Stimulated by Angiotensin II", £ur. J. Pharmacol., 1999, 382, 19.

8) K. Ohkusu, T. Yoshimoto, K. Takeda, T. Ogura, S. Kashiwamura, Y. Iwakura, S. Akira, H. Okumura and K. Nakanishi, "Potentiality of
Interleukin-18 as a Useful Reagent for Treatment and Prevention of Leishmania major Infection", /nfect. Immun., 2000, 68, 2449.

9) S.lgawa, |. Hayashi, N. Tanaka, H. Himura, M. Majima, T. Kawakami, M. Hirose, N. Masuda and H. Kobayashi, "Nitric Oxide Gener-
ated by iNOS Reduces Deformability of Lewis Lung Carcinoma Cells", Cancer Sci., 2004, 95, 342.
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Carboxy-PTIO

FEYZm3—F : (348
10mg ¥13,600 344-07011

2-(4-Carboxyphenyl)-4,4,5,5-tetramethylimidazoline-1-oxyl-3-oxide, sodium salt

( CASN0.148819-93-6 )
[Protocol AINOE-S = Uy AN

1A ()R - BEE~E2EHK HET o
(2) i (TLO) : 97.0% MLk HsC h
(3) HEPES #EERoadR « SBRES H5C {
(4) Carboxy-PTI &2 (ESR) : HERES >—©—COONa
AR 0.4 mg/ml(20 mmol/l; HEPES buffer, pH7.0), HAC N
10 mg/ml(33 mmol/I; Phosphate Buffer, pH7.4) 3H c
LS 1 AREAE AR, B 3 © C14H16N.Na0,=299.28
% & Carboxy-PTIO &, -NO & REIRMIC KIS L T TRICH DHEME - NO kISR, RERZELETHELTLERL,

- NO, IcZ#19 % NOHEAI TH %, Carboxy-PTIO B
LEMT IHIVTHDDT, ESRICKWEZZ4—FBT &
DNTES,
PTIO (&, KICEERMED 8. BHBIRICARR L TH SEM
TBEDOH—MHNTH D, ZDfesH. BIMERICAWNSZ LD
TEGD DTz, Carboxy-PTIO &, #EERITHILARF )V
BEBTONBMUND Y. BHAREERE T ITAREH
BCTED, TDfee. £EHEATNOZI TV FFT2HEHNT
FERTESLDICE DT,
EHERD - NO ICEET BHAEICHE N TIENO ZHET 2
EN—DDEELEBFNFECTH D, TDRDITIE. <
NETNOSTIreEER2—& L,—C@T’}l/:\f:‘/%gﬁib\\ﬁﬁb\

MR AN A B ICIEREEN S > oo Carboxy-PTIO (&
NOS BEICIFHEREZ T, HET S -NO DHEHET 5.
S T7EFIVO )  THEEEINSMEDMIEITH T
% Carboxy-PTIO DMIFIBHBAN - Z b OTILFZVD
M2EHZERELTHY., FEFHSECNEZRAVE
NO D17 1 )L X &M DB T Carboxy-PTIO A « NO %
*NO, ICEHT B EMVAIVABENBERT HT EHS. T
DRD - NO ZDEDITH BD TIEE <+ NO, LIFDHK
HMCHBEMEL TS,
*NO (X - NO, ® ONOO HBWE=Z AV FH— )UK
EDRRIERREITEIL L. ZDELDEEFENEE D A6
MHERENTH Y. NO EZNUTORBIZEDHL TE

SE

1)

SNTEfe. L LGAS. 7IVFZVFEEHIENO DF ABENRETH S,
EBEZDEDEMATLE STz, - NODHGESTZDT

/O_

N

D CO,Na + *NO —* CO,Na + *NO,

N

\.

0

CarboxyPTIO CarboxyPTI

e EEERTES

E. F. Ullman, J. H. Osieki, D. G. B. Boocock and R. Darcy, "Studies of Stable Free Radicals. X. Nitronyl Nitroxide Monoradicals and
Biradicals as Possible Small Molecule Spin Labels", . Am. Chem. Soc., 1972, 94, 7049.

2) Y. Miura, K. Nakai and M. Kinoshita, "Polymers Containing Stable Free Raficals, 5. Preparation of a Polymer Containing Imidazoline
3-Oxide 1-Oxyl Groups", Makromol. Chem., 1973, 172, 233.

3) K.Inoue and H. lwamura, "Magnetic Properties of the Crystals of p-(1-Oxyl-3-Oxide-4,4,5,5-Tetramethyl-2-Imidazolin-2-yl)Benzoic
acid and Its Alkali Metal Salts", Chem. Phys. Lett., 1993,207, 551.

4) T. Akaike, M. Yoshida, Y. Miyamoto, K. Sato, M. Kohno, K. Sasamoto, K. Miyazaki, S. Ueda and H. Maeda, "Antagonistic Action of Im-
idazolineoxyl N-Oxides Against Endothelium-Derived Relaxing Factor/NO Through a Radical Reaction", Biochemistry, 1993, 32, 827.

5) J.Joseph, B. Kalyanaraman and J. S. Hyde, "Trapping of Nitric Oxide by Nitronyl Nitroxides: an Electron Spin Resonance Investiga-
tion", Biochem. Biophys. Res. Commun., 1993, 192, 926.

6) M. Yoshida, T. Akaike, Y. Wada, K. Sato, K. Ikeda, S. Ueda and H. Maeda, "Therapeutic Effects of Imidazolineoxyl N-Oxide Against
Endotoxin Shock Through Its Direct Nitric Oxide-scavenging Activity", Biochem. Biophys. Res. Commun., 1994, 202, 923.

7) T.Az-Ma, K. Fujii and O. Yuge, "Reaction Between Imidazolineoxil N-Oxide(Carboxy-PTIO) and Nitric Oxide Released from Cultured
Endothelial Cells:Quantitative Measurement of Nitric Oxide by ESR Spectrometry", Life Sci., 1994, 54, 185.

8) H.Maeda, T. Akaike, M. Yoshida and M. Suga, "Multiple Functions of Nitric Oxide in Pathophysiology and Microbiology: Analysis by a

) New Nitric Oxide Scavenger", /. Leukoc. Biol., 1994, 56(5), 588.
9

10) S. Satoh, T. Kimura, M. Toda, H. Miyazaki, S. Ono, H. Narita, T. Murayama and Y. Nomura, "

T. Akaike and H. Maeda, "Quantitation of Nitric Oxide Using 2-Phenyl-4,4,55-Tetramethylimidazoline-1-Oxy| 3-Oxide(PTIO)", Method's
Enzymol., 1996, 268, 211.

NO Donors Stimulate Noradrenaline Re-
lease from Rat Hippocampus in a Calmodulin-dependent Manner in the Presence of L-Cysteine", . Ce//. Physiol., 1996, 169, 87.

11) V. V. Khramtsov, D. |. Utepbergenov, Ya. Yu. Woldman, L. P. Vlassenko, A. L. Markel, I. A. Kiriljuk, I. A. Grigor'ev, D. G. Mazhukin, A.

Ya. Tikhonov and L. B. Volodarsky, "/n vitro and in vivo Studies of Derivatives of 1,2-Diazetine and Nitronylnitroxide as Donors and Ac-
ceptors of Nitric Oxide", Biochemistry(Moscow), 1996,67(10), 1223.

12) D. C. Hooper, O. Bagasra, J. C. Marini, A. Zborek, S. T. Ohnishi, R. Kean, J. M. Champion, A. B. Sarker, L. Bobroski, J. L. Farber, T.

Akaike, H. Maeda and H. Koprowski, "Prevention of Experimental Allergic Encephalomyelitis by Targeting Nitric Oxide and Peroxyni-
trite: Implications for the Treatment of Multiple Sclerosis", Proc. Natl. Acad. Sci. USA, 1997, 94, 2528.

13) S. Pfeiffer, E. Leopold, B. Hemmens, K. Schmidt, E. R. Werner and B. Mayer, "Interference of carboxy-PTIO with Nitric-Oxide and

Peroxynitrite-Mediated Reactions", Free Radlic. Biol. Med., 1997, 22, 787.

14) Y. Nakashima, H. Yasui and H. Sakurai, "A New Determination Method of Nitric Oxide (NO) with a NO-selective Electrode Demon-

strated by the Kinetic Analysis of NO Generation and Decomposition”, Chem. Lett., 2002, 72,1214,
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2,3-Diaminonaphthalene(for NO detection)

2,3-Diaminonaphthalene
(CAS No.771-97-1]

FE{=sm3— K : D418
10mg ¥5800 341-07021

AR (1) R - AB~KEBERER
(2) IR | HBES

(3) Bsx - 185 ~ 200°C

(A NO AIEEE « SERES
(5) IR ANXRZ L HEBREES

HiGEE VL RERE AR, B

&l Il II NH2
NH,

C10H10N2:1 5820

% B NO DEEAAIEZEE LT Griess i DK HAWS
NTW3H. <D 23-Diaminonaphthalene (&Z ® Griess
ERVEBREO DEFEILTEREDTH S,

2,3-Diaminonaphthalene (B8 E T TNO, & RIS
LF72L> N7 V—LOENESIEE R T 5.

2,3-Diaminonaphthalene & NO, D RGE&HICDWNT
ISEERICIREIENTH Y. Rtk pH2 LR TRBEL, B
BTCSDEEERETHY . £/ LI mElE pH10 L ET
ROMBLCEHALERT S, RHERFIL Griess A TlEEK
pumol/l T&H % H* 2,3-Diaminonaphthalene Tl&#+ nmol/I
& 50~ 100 EERETH 3.

BAREIGEEIE 410 nm THBH 450 nm THIE L e A
NIV MES BREITHETE %,

2,3-Diaminonaphthalene £ ITR L THEURE K T,
EZ EBEBLETRATE IS VINEL. TOEMNTIE
BREV, BEGRPERAEDLSDHMENKRECTH D, &N
2,3-Diaminonaphthalene [$E¥ 7 5 > 7 BMEL e HRIRE
GLfERATES,
2,3-Diaminonaphthalene |Z & B IREFIER T 7%

2,3-Diaminonaphthalene 50 pg % 0.62 mol/l D& 1
ml AR T 5, TORRK 10 pl 12 0~ 10 umol/l ® NaNO,
YU TIVARI0 pEZAN, BERTI0~ 1591 F2
N— kL. 28 mol/I NaOH A& 5 pl ZND X 5. TDAEK
100l &4, #KTAmIITHEIRL. A o=365nm,

A em=450 nm [CTHAAEZTT .

BEOBRIE web N[ FCILE D418 | cits |

DTCS Na

N-(Dithiocarboxy)sarcosine, disodium salt, dihydrate
[ CAS No.13442-87-0]

[ZEEE): TNO % in vivo ESR TH&H L e Ly

E=&3— K : D465
100 mg ¥ 11,600 349-07321

1915 (1) 1 : BE~HEEhF i CH,
Q) A | REBES I
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N-(Dithiocarbamoyl)-NV-methyl-D-glucamine, sodium salt
( CAS N0.94161-07-6(free acid) ]

E{Zm3— K : M323
500 mg ¥20,000
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NOC 5 BH=&3— K N380
10mg ¥11,800 347-06881
1-Hydroxy-2-oxo-3-(3-aminopropyl)-3-isopropyl-1-triazene 50mg ¥43,100 343-06883
[ CAS No. 146724-82-5)
g (MK - BEm=E BER (0]
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10mg ¥11,800 344-06891
1-Hydroxy-2-oxo-3-(NV-methyl-3-aminopropyl)-3-methyl-1-triazene 50mg ¥43,100 340-06893
( CAS No. 146724-84-7 )
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1-Hydroxy-2-oxo-3-(V-ethyl-2-aminoethyl)-3-ethyl-1-triazene 50mg ¥43,100 343-06903
[ CAS No. 146724-89-2 )
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S-Nitrosoglutathione
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25mg  ¥15900 347-07361 % 1t
N-(V-L- y -Glutamyl-S-nitroso-L-cysteinyl)glycine 100mg  ¥37,100 343-07363 ZMLZR
( CAS No.57564-91-7 ) PN =
7 F
Py (1) MR © BkEmER HET e
(2) ##E (HPLQ) : 90.0% Lk T
(3) AGAH © HBRES HOOCW N\)L /\COOH a8
@) IAFIVRIVEFY NAR | HBRES : | #x70-7
A 25mg/mi(K). 10mg/mi( D AFILRILEFS K) O g T
BiFE 1RERE AR [ st
NO EES=E
C10H15N4O7S:336.32 %H}iﬁﬁm
i i = D—t %
% & S-Nitrosoglutathione IR TLL FHET % —ACZrAYFA—ILDE S —DOEEGRSIEZ b RE4
glutathione hSFEEE N = bOYVFA—ILTH Y. £f& OVEDEETHY . ERDRRITHOFA—ILE= FO Vi RA L
ATDHONO FF—. H25WIFEEEMESL L TELTL T5. CORISEFA—IVD pk, ITEKET H1csd. £EH ANV
BEEZBNS, % pH CEBERITET Y 5%, ThODRERMETHER | = ),
—baVFFIVETFRORICNO ZHRELTI RV T « LWETNTWVS,
FEECD. CORISIFHPBUCE > TIREND T LB NSO OV FA—ILOMENDLEIFS Y bxE | 1E Al
5N TW%, S-Nitrosoglutathione % 37°CTA ~F a2 \— fic ) > 712 AR D K ERR T IE SNAP > GSNO = SNAC(S- —
FLTMA-PTIOZBWTESRICE > THET NS NO %= Nitroso-N-acetylcysteine) > CoACNO(S-Nitroso-coen- .
B LIEHE. NOKEIFBERENITIFRT SE0LDH, 277 zyme A) = S-Nitroso-L-cysteine EqREETN TV, & sl X
ICE > THEE TR EMEDRT BT EDHEREN TS, fe /R DERERE ICH LT Id GSNO > NO > SNAP > [ |e
SIN-1 £ DIREDH S, ym —
2R-SNO — R-SS-R + 2NO = b OV FA—IVOMEERIC DV TIE. —RICEDNT =
WB &S GEREMICKEETNS NO LIFEBE/RT. Thd 1F>
LR IODBRBICERBAF VDEBEELGRF LGS, EEHDRE D CRIENTHIERICED S T EHAYIT = 1®
Cu™(Cu’) R H" HMRIE S 5> TS BT & IRBCHIS HBEVSHELH S, ==
NTHY. HICEDTALGLETINSDEBER AV T E %7z Park 51 S-Nitrosoglutathione HAMEF Flc A X (0.2 > F
DIRIGIEEICEL 5D, tMDERBA A ~IT DL TI& Zn™, mg/kg) XU )L (10 mg/kg) DIIEZ{E T EH. Radom- L—4—
Ca™., Mg”. Ni*, Co™. Mn*, Cr*, Fe’ TIF& &7 <. ski Sl M/ MrRDEEREZRI T EEZREL TS, rET:
Fe” ICHMBIERIN G 5 T EMRETN TS . sl
& & &
R-SNO +R-S- — R-S-+R'-SNO r
) 11 FL—F
R'-SH — R-SH
e/ 2B
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1) A. Gibson, R. Babbedge, S. R. Brave, S. L. Hart, A. J. Hobbs, J. F. Tucker, P. Wallace and P. K. Moore, "An Investigation of Some $- 7}(%?
Nitrosothiols, and of Hydroxy-arginine, on the Mouse Anococcygeus", Br. J. Pharmacol., 1992, 107, 715. N
2) M. W.Radomski, D. D. Rees, A. Dutra and S. Moncada, "S-Nitroso-glutathione Inhibits Platelet Activation /n Vitro and in Vivo", Br. J. *ﬁﬁﬁ
Pharmacol., 1992, 107, 745. ) ) ) ) ) ] A ;2%
3) R.M.Clancy and S. B. Abramson, "Novel Synthesis of S-Nitrosoglutathione and Degradation by Human Neutrophils", Anal. Biochem.,
1992, 204, 365. ) ) ) ) ) ) ) ) %Hﬂ H:I‘
4) J.-W. Park, G. E. Billman and G. E. Means, "Transnitrosation as a Predominant Mechanism in the Hypotensive Effect of S-Nitrosoglu- | —————
tathione", Biochem. Mol. Biol. Int., 1993, 30(5), 885. SE
5) D. Barrachina, S. Calatayud, J. Esplugues, Brendan J. R. Whittle, S. Moncada and J. V. Esplugues, "Nitric Oxide Donors Preferen-
cially Inhibit Neuronally Mediated Rat Gastric Acid Secretion", £ur. J. Pharmacol., 1994, 262, 181. 7§ LS
6) E.A.Konorev, M. M. Tarpey, J. Joseph, J. E. Baker and B. Kalyanaraman, "S-Nitrosoglutathione Improves Functional Recovery in the
Isolated Rat Heart After Cardioplegic Ischemic Arrest-evidence for a Cardioprotective Effect of Nitric Oxide", /. Pharmacol. Exp. Ther., Z D
1995, 274(1), 200.
7) S.C. Askew, D. J. Banett, J. McAninly and D. L. H. Williams, "Catalysis by Cu* of Nitric Oxide Release from S-Nitrosothiols (RSNO)", /.
Chem. Soc. Perkin Trans.2, 1995, 741. mz’*b'@
8) D.J. Banett, A. Rios and D. L. H. Williams, "NO-group Transfer(Transnitrosation) between S-Nitrosothiols and Thiols. Part 2", /. Chem.
Soc. Perkin Trans.2, 1995, 1279. BEMR

9) J.G.D.Man, B. Y. De. Winter, G. E. Boeckxstaens, A. G. Herman and P. A. Pelckmans, "Effect of Cu” on Relaxations to the Nitrergic
Neurotransmitter, NO and SNitrosothiols in the Rat Gastric Fundus", 5r. . Pharmacol., 1996, 779(5), 990.

10) A. P Dicks and D. L. H. Williams, "Generation of Nitric Oxide from S-Nitrosothiols Using Protein-bound Cu* Sources", Chem. Biol.,
1996, 3, 655.

11)J. A. Cook, S. Y. Kim, D. Teague, M. Murali, C. Krishna, R. Pacelli, A. M. Miles, M. B. Grisham and D. A. Wink, "Convenient Colorimet-
ric and Fluorometric Assays for S-Nitrosothiols", Anal. Biochem., 1996, 238, 150.

12) FMZES " Z OV FA—IVOEHE ", Dojin News, 1997,84,11.

13)S. X. L. Liu, Bo Xuan, Z. Chen, R. S. Varma and G. C. Y. Chiou, "Nitric Oxide Donors: Effects of $-Nitrosoglutathione and 4-Phenyl-3-
furoxancarbonitrile on Ocular Blood Flow and Retinal Function Recovery", . Ocul. Pharmacol. Therpeut., 1997, 73(2), 105.

14) C. Alpert, N. Ramdev, D. George and J. Loscalzo, "Detection of S-Nitrosothiols and Other Nitric Oxide Derivatives by Photolysis-
chemiluminescence Spectrometry", Anal. Biochem., 1997,245, 1.

15) T. Akaike, K. Inoue, T. Okamoto, H. Nishino, M. Otagiri, S. Fujii and H. Maeda, "Nanomolar Quantification and Identification of Various
Nitrosothiols by High Performance Liquid Chromatography Coupled with Flow Reactors of Metals and Griess Reagent", /. Biochem.,
1997, 722, 459.
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Peroxynitrite in NaOH solution

ONOO" + ONOOH

EI=%3I— K : P332
Tml X5 ¥25400 GERLHAM)

pzricd (1) MR« HEEBRIE feb& - BEMY VRV —7 (GHS &)
(2) 3B 45 mmol/l LLE RRIEERY

EiEE 1. RE%, 2. REAE A (-80°C) @

% & Peroxynitrite (&, £&FAICENTNO EX—/V— [REEHAZE]

FFTA FEDRBICE > TEREIN, #RREEICHNT
NO LIEERGOEBEREZE T B LAMETN TV S,
Peroxynitrite (&, HEAERITEWLTIEFREA 1.9 TH B\
TIVABERPTIILEBNRECTHY . T DR F RS
IEDWTIEZ L DIREDDH 5,

Peroxynitrite (. EEMRBIHICH WV TIFEDO D ICHHER
FUICRBRT DD 7IVAUBHTIER oY & Y
BAFVICHRYT 5, TORRBRIE. 7O bll
Peroxynitrite(Peroxy-nitrous acid) & DRIGITL Y Nitrosyl-
dioxyl radical Z##C. NO LEEFRDF &5 5, EHITER
L7z NO LHEEREEE S T hIVIC K W EREEE A A N\ EDET 5
EHBAETNTWS, 70 k1 LTz Peroxynitrite (&, 2F
VT4 A= 3 VDBWVICLY ., HBEERETSEDEE
FOF ST ERETHEDEND S, ThrDE. DF
Dcis B ES>TVWBHE. PTFREBZERT L THEHHE
H L. trans B ESTIHBERE VT4V 7ICDELTE R
O+ S IhIVEERT S EEZ ST, Peroxynitrite Hh5D
EFOF S IHIVRDOBIEZRET 5 LEDREELH D,
LH L. EREFSIAIVOERICEELTIE. FIEEFTD
FHE L CHANENRMH SIFEZ I VWEDREEH S,

ONOO-
ONOO:- + ‘NO, + OH"
— NO + 02

‘NO + O5

ONOOr

NO + NOp —= N,05 24 oo,

BER
1) J.J. Moreno and W. A. Pryor, "Inactivation of A1-Proteinase Inhibitor by Peroxynitrite", Chem. Res. Toxicol., 1992, 5(3), 425.

R. E. Huie and S. Padmaja, "The Reaction of NO with Superoxide", Free Rad. Res. Commun., 1993, 78, 195.

D.S. Bohle, B. Hansert, S. C. Paulson and B. D. Smith, "Biomimetic Synthesis of the Putative Cytotoxin Peroxynitrite, ONOO", and Its
Characterization as a Tetramethylammonium Salt", /. Am. Chem. Soc., 1994, 776, 7423.

J. 0. Edwards and R. C. Plumb, "The Chemistry of Peroxynitrites", Prog. /norg. Chem, 1994, 47, 599.

H. Ischiropoulos and A. B. Al-Mehdi, "Peroxynitrite-mediated Oxidative Protein Modifications", FEBS Lett., 1995, 364, 279.

J. T. Groves, N. Sudhakar and S. Marla, "Peroxynitrite-induced DNA Strand Scission Mediated by a Manganese Porphyrin", /. Am.

2)
3)

Chem. Soc., 1995, 777,9578.

Peroxynitrite 38 % 0.1 mol/| NaOH 3&& T 100 &l F
FRL. 300 nm HEDEARIUER CRAEZRAEL. IV
MeStRER (1670 mol/cm™] &KW IEMEEEXBHT ST
ENTES,

[JBE (mmol/l) = (&FE /1670) X 100 X 1000]

(ERAEE FREEEIE]

- 7IbAYAEKR (1 mmol/l NaOH 2 ) & fzi& buffer &K ¢
HRLTHERT %,
AERBIIESICERT ST &,

. Eﬁﬂ%‘i@ﬁ?ﬂi\ -80°CLU T £ el RIEBERA TORED
2 LIy,

« AEFIEAR (-20°C ) RET CTHLRENICHET S (TR
< BBRFETOZEN > B8R ),
S0 CU R TORENE LWGEIX. TEBRITRELLFER
ER-TR

B - BRDBRYRLUIE. HIEERIDTEIFH &,

s TIVAVEARICDOE, BIRWICHEET 5.

®
o
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@
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54779 % Peroxynitrite(%)

40 |-
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A. F. Huhmer, C. R. Nishida, P. R. Ortiz de Montellano and C. Schoneich, "Inactivation of the Inducible Nitric Oxide Synthase by Per-

oxynitrite", Chem. Res. Toxicol,, 1997, 710(5), 618.

J. M. Fukuto and L. J. Ignarro, "/n vivo Aspects of Nitric Oxide (NO) Chemistry: Does Peroxynitrite(OONO") Play a Major Role in Cyto-

toxicity", Accounts of Chemical Research, 1997, 30(4), 149.

NFEIESR , F EfliF " EMRESR & NO 1Tk % DNA 815 ", E1b3 , 1997,69(8), 1014.
10) S. Pfeiffer, A. C. F. Gorren, K. Schmidt, E. R. Werner, B. Hansert, D. S. Bohle and B. Mayer, "Metabolic Fate of Peroxynitrite in Aque-

ous Solution", /. Biol. Chem., 1997,272, 3465.

11) T. Okamoto, T. Akaike, T. Nagano, S. Miyajima, M. Suga, M. Ando, K. Ichimori and H. Maeda, "Activation of Human Neutrophil Procol-
lagenase by Nitrogen Dioxide and Peroxynitrite: A Novel Mechanism for Procollagenase Activation Involving Nitric Oxide", Arch. Bio-

chem. Biophys., 1997, 342(2), 261.

12)T. Akaike, S. Okamoto, T. Sawa, J. Yoshitake, F. Tamura, K. Ichimori, K. Miyazaki, K. Sasamoto and H. Maeda, "8-Nitroguanosine For-
mation in Viral Pneumonia and Its Implication for Pathogenesis" Proc. Natl. Acad. Sci. USA, 2003, 700, 685.
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SIN-1 B &a— K @ 5264
25mg  ¥13,600 342-06831

3-(4-Morpholinyl)sydnonimine, hydrochloride
(CASNo.16142-27-1)

e ()R AE~BELEH B TESENE e NH
QEBY/OR NS T4 —  BRES /\ /\(
(3) e - 180 ~ 190°C ( 534 ) o N—N@O HCl

BEE 10 mg/ml AF LTIV ) /N

EY$ J% 1. 1%?’_75/% /'F‘;i E;jll—: C6H11C|N402:206.63

% & SIN-1ZZH AT peroxynitrite(ONOO ™) Z I H 9 TORF—LICEYHFENBRFTEENICA—/N—FF
BERETH B, peroxynitrite &, NO & R —/S—F 4 YA RE—BLBRERE L. ZOREE ISREETH 3.7 X

FEDRIGICE > THAENS Wb, IERICE LD 10'M 'S ' THES L T peroxynitrite 17555 & Wb B,

WMEEETH D, HERAE EITH LT peroxynitrite A NO SIN-1 55 peroxynitrite BNCA T &id. peroxynitrite D
CWEEGSEEEREE T AT EHRETN, mEZEXG PDRRISICKYREET D FOFH A RS IDIVOER%E
I LD TESRBRRADDNE. FERIEERDERICER 95T L CHBNICENO SN TS, Thbb. 74
ThdLEEZSNTVS, FUUR—RHBEFROVITIVTE RHAER L, REEE

SIN-1 [ MEHLFRFED molsidomine DFRREETI T, XU D5IE7 T/ —)VEENEDERT B,

O
Ny OH" } /N
®>:NH o N—N— CHZCN Q NN—CHCN
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O HCl N-O
F
(0] N—-N=CH-CN ‘f O N"=N— CH.-CN
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st BHORNE web \[ACLT s204 | ol |

) M. Feelisch, J. Ostrowski and E. Noack, "On the Mechanism of NO Release from Sydnonimines", /. Cardiovasc. Pharmaco/., 1989,
74,513.

2) M. Feelisch, "The Biochemical Pathways of Nitric Oxide Formation from Nitrovasodilators: Appropriate Choice of Exogenous NO Do-
nors and Aspects of Preparation and Handling of Aqueous NO Solutions", . Cardiovasc. Pharmacol., 1991, 77,525.

3) N.Hogg, V. M. Darley-Usmar, M. T. Wilson and S. Moncada, "Production of Hydroxyl Radicals from the Simultaneous Generation of
Superoxide and Nitric Oxide", Biochem. /., 1992, 287, 419.

4) M. E. Murphy and J. E. Brayden, "Nitric Oxide Hyperpolarizes Rabbit Mesenteric Arteries via ATP-sensitive Potassium Channels", /.
Physiol.,, 1995, 486(1), 47.

5) BMI—IE," BER " BRIRIRE , 1996,40(2), 188.

6) JIFEIESR, F EMF, " JEMEEER S NO ICK 2 DNA IS ", £1bE, 1997,69(8), 1014.

7) H.Kankaanranta, R. G. Knowles, P. Vuorinen, O. Kosonen, P. Holm and E. Moilanen, "3-Morpholino-sydnonimine-induced Suppres-
sion of Human Neutrophil Degranulation in Not Mediated by Cyclic GMP, Nitric Oxide or Peroxynitrite: Inhibition of the Increase in
Intracellular Free Calcium Concentration by A-Morpholinoiminoacetoni", Mol. Pharmacol., 1997, 57(5), 882.

8) S.Yamamoto, S. Nishizawa, T. Yokoyama, H. Ryu and K. Uemura, "Subarachnoid Hemorrhage Impairs Cerebral Blood Flow Re-
sponse to Nitric Oxide but Not to Cyclic GMP in Large Cerebral Arteries", Brain Res., 1997, 757, 1.

9) S. Pfeiffer, E. Leopold, B. Hemmens, K. Schmidt, E. R. Werner and B. Mayer, "Interference of carboxy-PTIO with Nitric-oxide and
Peroxynitrite-mediated Reactions", Free Radic. Biol. Med., 1997,22,787.

10) M. B. Herrero, E. de Lamirande and C. Gagnon, "Tyrosine Nitration in Human Spermatozoa: A Physiological Function of Peroxynitrite,
the Reaction Product of Nitric Oxide and Superoxide", Mol. Hum. Reprod., 2001, 7,913.

11)P. D. Lu, C. Jousse, S. J. Marciniak, Y. Zhang, |. Novoa, D. Scheuner, R. J. Kaufman, D. Ron and H. P. Harding, "Cytoprotection by

Pre-emptive Conditional Phosphorylation of Translation Initiation Factor 2", FMBO /., 2004, 23, 169.
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M-Nitro-L-arginine methyl ester, hydrochloride
[ CAS No. 51298-62-5

% (MR BEMARXISERERER HIE NH I
() AN - HRES
(B8 0% 757 S O»LNJKN/\N/«W/COOCH3
AERA > 10mg/ml(7K) H H
BiEE . fElRERE —htokdh BFI NH, HCI
2LRERE AR

@ J

%

B LNAMERGEKABEWSN TS NOSEERID— MAEETIC LTER (1 mg/kg iv) THBI EHMEEN
DC. fIZEZY F IV R b+ Va3 v ETIVOEER w3,
Bt BHOERIE web N[ FHZLFE N412_| Tlase |
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G. A. Gray, C. Schott, Geraldine, Julou-Schaeffer, I. Fleming, J. R. Parratt and J.-C. Stoclet, "The Effect of Inhibitors of the L-Arginine/
Nitrtic Oxide Pathway on Endotoxin-induced Loss of Vascular Responsiveness in Anaesthetozed Rats", Br. J. Pharmaco/., 1991, 103,
1218.

M. G. Belvisi, D. Stretton and P. J. Barnes, "Nitric Oxide as an Endogenous Modulator of Cholinergic Neurotransmission in Guinea-pig
Airways", £ur. J. Pharmacol., 1991, 798, 219.

P. K. Moore, A. O. Oluyomi, R. C. Babbedge, P. Wallace and S. L. Hart, "L-A*-Nitro Arginine Methyl Ester Exhibits Antinociceptive Ac-
tivity in the Mouse", Br. J. Pharmacol., 1991, 102, 198.
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1991, 702, 65.
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K. Kumagai, H. Suzuki, M. Ichikawa, M. Jinbo, M. Murakami, M. Ryuzaki and T. Saruta, "Nitric Oxide Increases Renal Blood Flow by
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10) L. Yu, P. E. Gengaro, M. Niederberger, T. J. Burke and R. W. Schrier, "Nitric Oxide: A Mediator in Rat Tubular Hypoxia/Reoxygenation

Injury", Proc. Natl. Acad. S5ci. USA, 1994, 97, 1691.

11) C. Baylis, S. Masilamani, G. Losonczy, L. Samsell, P. Harton and K. Engels, "Blood Pressure (BP) and Renal Vasoconstrictor Re-
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or Sodium Nitroprusside", /. Pharmacol. Exp. Ther., 1995,274(3), 1135.

12)T. T. Ma, H. Ischiropoulos and C. A. Brass, "Endotoxin-Stimulated Nitric Oxide Production Increases Injury and Reduces Rat Liver
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R1137.
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M-Monomethyl-L-arginine, acetate 25mg ¥7900 345-07161
[ CAS No. 53308-83-1]

Pz -3 (1) MR - AEMRXISER DR G JT
() KBk - HERES HsC COOH
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BiTE 1. REAE AR CH5COOH

C9H20N404:248.28
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Endothelium-Dependent Relaxation", 8. /. Pharmacol., 1989, 96, 418.

D. D. Rees, R. M. J. Palmer, R. Schultz, H. F. Hodson and S. Moncada, "Characterization of Three Inhibitors of Endothelial Nitric Ox-
ide Synthase /n Vitro and in Vivo", Br. J. Pharmacol., 1990, 7101, 746.
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2-5 ACEBHEAIEMAE

ACE Kit - WST EM—fI— K : A502
100 tests ¥ 70,000
- TACE BEEEMZAIE LTz
Fv rRAE
[100 tests]
« Substrate Buffer Tml X2 + Enzyme C X 2
* Enzyme A X 2 - Coenzyme X 2
+ Enzyme B X 2 + Indicator Solution 5ml X2
(BumEE 1 RS A )
M 83 AFy bNETIFT TV | BHEER (ACE) D5 HEENTL % 3-Hydroxybutyric acid (3HB) % &
DIEEEEZRES BcHDF Y FTH B, REICLVRETZEDT, 961707 L— ~Txtis
ACE &, MEABADZRLD—DTHBLZY-T > LTEY., —EILSREDUENTRETH S, T BEAE
IXT VIV VRITBWC, TYIF TV I B SREER BHAEZERLEVLDT, RE2CHR - BEcHY . BR
BB IAT VN EER L. BRICEENTF R HEDOEWRAERETH S, Alauddin SIFMISIICEEN

ThHcTZIVF DR BEE. MELRICKECHES % ACEFHEMNRTF RICEB LS Y bEBVERERICTH
LTWBBERTH D, EF. allEFHZENE LIz < ELEDOREMNRNH ST &% Fz. Nakabayashi 51
DiEER M (REREBRER) HRFEEINS%EE. ACEM 7 ZINS HRAHD Asparaptine | ACEFRERRHAH 5
EERZE T 2READDEEEEDH TS, EERELTWS,

k. ACEPREEMIFEMEE Hippuryl-His-Leu B 5 AEREE - 450 nm
T HEINTL 2ERBZERRTF)L CARMHEZ. B
EL. BARLT228nm ORNEEZRAET S L TEH BIERTRER > 78R
Tha, LH L. BFETFILO LS GESEEMAREZ AL ?%%R$ (1,1/5,1/5%,1/5%,1/5%,1/5°) Tn=3CTRHAET %
BT EE. BIEDEM T VAIERENECYPTVWAETH BE. 4TV TIVAETES,
BleHRRHIEENT UL,

A% v b I& 3-Hydroxybutyryl-Gly-Gly-Gly (3HB-GGG) *EAGAE O NV AETE RS,

3HB-GGG Hz0
N/

GG‘/\L 3HB-G ~,  H:0
A:yac\yl:se
mediator
G 3HB ~ ~ hFoF (reduced form) Indicator
3HBDH X
AA NADH mediator
FEE ARG
Alacepril Captopril

100 100 -

80 |- 80 |-
. g ¢
= s
< 90F % 60 |
g R
5 g
L 40t 5 40 L
a =
2 | = L
£

20 b 20 L

0 1 1 1 1 0 1 1 1

0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Concentration (umol/l) Concentration (nmol/I)
PR RO web N[BT _As02 | oz |

1)

L. H. Lam, T. Shimamura, K. Sakaguchi, K. Noguchi, M. Ishiyama, Y. Fujimura and H. Ukeda, "Assay of angiotensin |-converting en-
zyme-inhibiting activity based on the detection of 3-Hydroxybutyric acid", Anal. Biochem., 2007, 364, 104.

L. H. Lam, T. Shimamura, S. Manabe, M. Ishiyama and H. Ukeda, "Assay of Angiotensin I-converting Enzyme-inhibiting Activity Based
on the Detection of 3-Hydroxybutyrate with Water-soluble Tetrazolium Salt", Anal. Sci., 2008, 24, 1057.

EREE M, " VM NUFOBRBBRICEITBTVIF Ty | BiEER (ACE) FEEER & REFMOZL ", AP ENEERMZE, 2010,
17,9.

C. C. Lau, N. Abdullah and A. S. Shuoib, "Novel angiotensin I-converting enzyme inhibitory peptides derived from an edible mush-
room, Pleurotus cystidiosus O K. Miller identified by LC-MS/MS", BMC Complement. Altern. Med.., 2013,713,313.

K. Yamaki, "Screening Research Methods for a -glucosidase Inhibitors and Angiotensin-converting Enzyme Inhibitors in Fermented
Soybean Products and Fermented Milk Products", JARQ, 2014, 48, 41.

R. Nakabayashi, Z. Yang, T. Nishizawa, T. Mori and K. Saito, "Top-down Targeted Metabolomics Reveals a Sulfur-Containing Metabo-
lite with Inhibitory Activity against Angiotensin-Converting Enzyme in Asparagus officinalis", /. Nat. Prod., 2015, 78(5), 1179.

M. Alauddin, H. Shirakawa, K. Hiwatashi, A. Shimakage, S. Takahashi, M. Shinbo and M. Komaia, "Processed soymilk effectively
ameliorates blood pressure elevation in spontaneously hypertensive rats", /. Funct. Foods., 2015, 74, 126.
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N

-SulfoBiotics- SSP4

3',6'-Di(O-thiosalicyl)fluorescein

B=S3— K 1 SB10 i%/%‘l‘i
Tmg ¥29000 [ZENEEId

ARLZX

|Protocol M alwas2: -t a0y i A S F
195 (1) 4 B~ EEMR S ENS HE @;? H;J@ | EE
(2) #EEE (HPLC) © 90.0% LAk o o o GG
AR 1 mg/ml (DMSO) o O O )
HLTE 1 AREAE L AR, B o | #1707
o] Q C34H200752:604.65 %m H@
va
B OEE MERFHMERELI/N—RILT 1 FRRUR XAHEZMIEATIVT T VRESE D FORMICERT %TEH:*
W74 EDESHHIVT T VBE (Sulfane Sulfun) &6 2138, AEAMBENICEAT 2bhF 4 EREEES | 0
DFEOIEARRICESFELTWVE I ENHESHITENT T3 Cetyltrimethylammonium bromide (CTAB) &fE 5 %
W3, TO&LSGDTFREIE. FbKERDEELFE. B BLEY, 2D, A TIVA A—=I 2V JITITBERATE [E,
TR S- RIWT e RYJUMEGREDZ >V INGERF A — 0N i
WEL—=Fy b ELEYIFIVRELHEELTNSRT E I\ &E
HATRBENTEY. IFBICEEEN TS, SSP4 (Sulfane R SN
Sulfur Probe 4) I&. SV 7 = V& EBFENIC/RE L TR 1LHIWT7 T VRELERIELTRVELZRET S (A .
WEHNAEHRT BHETHY . YL T T VRADENIRE D 482 nm, A o 515 0M) b &
BIREMTICFIRT 2 2 & D AIEECTdH B, 2HIVT T UEREEDRIGEREDNEL (HibKkE. JIL fiiil e
BFFV VRATAVITERIG LIELY) o
HHILT T UREL . BRRFICOHERAE LIRED 3 M85 X —J > SADBBH AL 2S¢
B CH %, 1t
(BI%5T  Dojindo Molecular Technologies, Inc.) 1= TT
RHEE SH HS. A x>
O:‘o o, 01:0 o, o, OH B R
%}r Sulfane Sulfur + a;\s Yy %
COOH
(¢] L—4—
SSP4 Fluorescein =t (d==3=z]
5z 2
$1UT T VB L DRISIEE B SSPA DHHAAY R IVENL | B H
450
- FL—h
= Excitation [ V[ \ Emission TN
E 300 I l \ J:I:@ / ﬁ%
250 = ——
= /ﬂfﬂr\\ LA
g 123 // L| \\ 7}<E
Fal it
350 400 450 500 550 600 650 "‘ él%
Wavelength (nm) ? Hﬂ Hj
3 SSP4 10 ymol/I (PBS) IZH )L 7 = EiEE R+ —Tdp % Na,Ss(Sodium trisulfide) & 70 (#2E 100 ymol/l) ET%?
=
sEvHt BHOMERIE web N[RAILE 5810 | ol | B tE
1) W. Chen, C.Liu, B. Peng, Y. Zhao, A. Pacheco and M. Xian, “New fluorescent probe for sulfane sulfurs and the application in
bioimaging”, Chem. Sci., 2013, 4, 2892. Z D1t
2) T.lda, T.Sawa, H. Ihara. Y. Tsuchiya, Y. Watanabe, Y. Kumagai, M. Suematsu, H. Motohashi, S. Fujii, T, Matsunaga, M. Yamamoto, K.
Ono, N. O. Devarie-Baez, M. Xian, J. M Fukuto and T. Akaike, “Reactive cysteine persulfides and S-polythiolation regulate oxidative HZAB'@
stress and redox signaling” , Proc. Natl. Acad. 5ci. US A., 2014, 7717, 7606.
3) E. Marutani, M. Sakaguchi, W. Chen, K. Sasakura, J. Liu, M. Xian, K. Hanaoka, T. Nagano, and F. Ichinose, "Cytoprotective effects |7 174l

of hydrogen sulfide-releasing /-methyl-D-aspartate receptor antagonists mediated by intracellular sulfane sulfur", Med. Chem.
Commun., 2014,5,1577.

4) M. Sakaguchi, E. Marutani, H-S. Shin, W. Chen, K. Hanaoka, M. Xian and F. Ichinose, “Sodium Thiosulfate Attenuates Acute Lung
Injury in Mice” , Anesthesiology, 2014, 127, 1248

5) Y.Kimura, Y. Toyofuku, S. Koike, N. Shibuya, N. Nagahara, D. Lefer, Y. Ogasawara, and H. Kimura, "ldentification of H,S; and H,S
produced by 3-mercaptopyruvate sulfurtransferase in the brain", S¢/ Rep., 2015, 5, 14774.

6) E.Deleon, Y. Gao, E. Huang, M. Arif, N. Arora, A. Divietro, S. Patel, K. Olson, "A case of mistaken identity: are reactive oxygen
species actually reactive sulfide species?", Am. J. Physiol. Regul. Integr. Comp. Physiol., 2016, 310(7), R549.

7) P.Yadav, M. Martinov, V. Vitvitsky, J. Seravalli, R. Wedmann, M. Filipovic, and R. Banerjee, “Biosynthesis and Reactivity of Cysteine
Persulfides in Signaling",/ Am Chem Soc., 2016, 7138 (1), 289.

8) A.Moustafa, Y. Habara, "Reciprocal interaction among gasotransmitters in isolated pancreatic 3 -cells", Free Radlic. Biol. Med., 2016,
90, 47.

9) A. Moustafa and Y. Habara, "Crosstalk between polysulfide and nitric oxide in rat peritoneal mast cells", Am. J. Physiol. Cell
Physiol.2016,370, (11), C894.

10)E. R. DeLeon, Y. Gao, E. Huang, M. Arif, N. Arora, A. Divietro, S. Patel, and K. R. Olson , "A case of mistaken identity: are reactive
oxygen species actually reactive sulfide species?", Am. J. Physiol. Regul. Integr. Comp. Physiol., 2015,310, (7), 549.

11) N. Takahashi, FY We/, S. Watanabe, M. Hirayama, Y. Ohuchi, A. Fujimura, T. Kaitsuka, I. Ishii, T. Sawa, H. Nakayama, T. Akaike and K.
(T(;mizawa,"Reactive sulfur species regulate tRNA methylthiolation and contribute to insulin secretion", Nuc/eic Acids Res., 2017, 45
1),435.
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M OE AEFE BIBEKE (HS) B MEIRE LM RE. -SulfoBiotics- HSip-1 &2 U HSip-1 DA &, BifbkKEERG L
A VR VPR mER R EAR A B EEREREE RY FROEYE (Ao 491 nm, Aoy 516 Nnm) ZELC. £HRICE
T ENBSMeEN, —EEER (NO) P—E1{LxE (CO) BILFETBVIVAFF VPV RTAVERRIGETHL

IR BER Y IV FIVRFELTCEEENTLS, L KRFREZR D,
Brfbk3E(E NO CO L@ERIc A RRKRDF & LTERA
TNTVETH. ZD pk, 1EH 7 TH Y EEH pH TIEH -SulfoBiotics- HSip-1 |&. Bt KEZEBTED,
80% D LIKZRA 7 > (HS)) DIRRETTFIET B -Sulfobiotics- HSip-1 DA &, MIfRfRE @z Dz, #Hfa

Ffe. BALKEAF VIE. EERTHRA GREMEPEE WL KEZENE=2—TE S,
LB, TDIEREFEOFMICE L TRIEREBTSH Y.
b kEZHDE LIREDERNEEDRBENMFEEER * HSip-1. HSip-1 DA &, RRAZEARZER RFRMER

T, REHSE, EHR_MBALORINT, WAL

[Protocol Q7HIZIC S 2T U ARy

-SulfoBiotics- HSip-1 FH=®T— K : SB21
1mg ¥20,000

N-[3",6'-Dihydroxy-3-oxo-3H-spiro(isobenzofuran-1,9'-xanthen)-5-yl]-
(1,4,7,10-tetraazacyclododecane-1-acetamide- k NV, k M/, k M, k N'°)copper(2+) bis(trifluoroacetate)
( CAS No. 1346220-52-7(free base) )

A (1) IR BB~ B EEA 181550 2cFco0 HO OH
(2) #472 (HPLO) 1 90.0% M ™ O O
(3) MHRERLER | SERES C 2+)

C34H33CuFeNs010=849.19

(B@%7T : Dojindo Molecular Technologies, Inc.)

AIE R HSip-1 DR
-SulfoBiotics- HSip-1 (& BNeHMbLKRZIREZ DM () 14 >+ 180
L— Fﬂ@ﬁ%ﬁ%?%%c 160 Excitation Emission
FEKRICDIF RIS LIROESS (A 491 nm, A ., 516 nm) HEF o
P'-\I‘/\\NH % 120
(0] [ J g 100
H,S HN/U\/N\\/ﬁ g 80
% w0 A 1491 nm
s A em:516 NmM
Cu?* =0 <HERT 12>
20 g 470 ~ 500 nm
g FhiE2 500 ~ 550 nm
400 450 500 550 600 650
Wavelength (nm)
-SulfoBiotics- HSip-1 DA Fi=@a— K : SB22

50 ug  ¥18,000
N-[3',6'-Bis(acetyloxy)-3-oxo-3H-spiro(isobenzofuran-1,9'-xanthen)-5-yl]-

(1,4,7,10-tetraazacyclododecane-1-acetamide- k V', k N, k N, k N'°)copper(2+) bis(trifluoroacetate)
[ CAS No. 1346170-03-3(free base) )

e ()R BEEk WER scr,000
(2) #E (HPLC) : 90.0% LUt /A O O
(3) aeEER - HERES HN

HiEE 1. R (\ Cuz*\>
2 RFHE D AE

iy S

C38H37CUF6 5012 933.26

(B%7T : Dojindo Molecular Technologies, Inc.)

AERE
SulfoBiotics- HSip-1 DA 1. BB BHOFHLARNDBRIRIE & EARBEN S, MIERFHLAROEAREERRTE S,
" LY (W
250 550 580
NS NN e NN
O o O CO0™ O CO0
PR BSW - Y G ON AL
HSip-1D. HSip-1 |T*§% |
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A
SulfoBioti : o : s, |5 Bl
-SulfoBiotics- Protein Redox State Monitoring Kit A= : .
5 samples ¥ 18,000 i3 e
IR T2 > /N7 & - SHEDEAEMY fzL ZMLR
Protein-SHifter X5 7 F
Reaction Buffer A X1 Kot
Reaction Buffer B X1 rEETe——
f A
BilrE 1LRERE AR, 2. WER &bk - BEMY VRV —7 (GHS F&R) #t70-7
PRTR % : 25 1 MBIRFE(LFMH E<n REAENE B T
& @ & e
e _ e - WETER
% B 2N TEOFA—)VEERE. KRNGEEREZE T ZYINVEDF A —IVEDH A BXUKENEICK Y EIH S
HD—DTHY, EEADL Ry o RIS L TEL 3BT ENTHETHB. LS REEHT B Protein- |
B, FA—IVEDEIRBIENIC LB 2 /0 BOMEESIE%E SHifter g2 Y NV BOF A — VB EFEE L. 19FD | BXY
R Bledlclid. B2 DOFA—ILEDBLETIREZ R T Protein-SHifter MESE T BT &ETINIUMEENTzZ2 /Ny JNOE
TBHTEDREARRREE D, BlEHFEEM 15 kDaBMLz/\>Y R&E L THBE - HE ————
-SulfoBiotics- Protein Redox State Monitoring Kit Z FUY ns, EAAUY
(B335t : Dojindo Molecular Technologies, Inc.) Kl
77777777777777777777777777777777777777777777777777777777777 it
-SulfoBotics- Protein Redox State Monitoring Kit Plus Ri@a—f:se12 | Bl X
5 samples ¥23,000 1t
IR T2 > /7 & - SHZED#AEMY fzL 20 samples ¥ 50,000 N
1= 7
[5 samples] [20 samples] A A
Protein-SHifter Plus X 5 X 20 __
Reaction Buffer A X 1 X 4 B &
Reaction Buffer B X 1 X 4 v F
Lysis Buffer X1 X 4 L—&—
—
BiiE 1 REAE AR, 2 TR R - BEES R —7 GHS Z) ELFH
PRTR% : & 1 EIEE(LFE EXA REFREEE =RE 2 & |
© ® L
% B -sulfosiotics- Protein Redox State Monitoring ELTHEE - BHENS, EIC. Protein-SHifter Plus 336 | [/ 4F
Kit Plus ZFHWNC. 2V /I\VEDOF 4 —IVEDEZ EXKKEN DIRIEEEE B T BTcdH. BEKAEBERD T )IVIC UV A& B . .
EICK VAL T BT EDAIRECH B, LA FEZFT FTBHTET INIUEENTEEZ VNV EL SV EEE NS, ji:;£:
% Protein-SHifter Plus l$2 Y IX\V BOF 4 — L& LS ZDrth. SNULTBRERBICY T A2 > 7Oy MOE XE
L. 19F® Protein-SHifter Plus BM&E& T3 & TIN BB CH B, (* TN)MELDBRIEISBY MR Ic&ELE S H7
INEENT 2 Y N BIEHTFERN 15 kDa BINLEAY E  hTWB, ) ”ﬁfi
(BE%T : Dojindo Molecular Technologies, Inc.) ;; "
BE R =i
1) S.Hara, T. Nojima, K. Seio, M. Yoshida and T. Hisabori, "DNA-maleimide: An improved maleimide compound for electrophoresis- o
based titration of reactive thiols in a specific protein" Biochim. Biophys. Acta, 2013, 1830(4), 3077. A ﬁ%
2) S.Hara, Y. Tatenaka, Y. Ohuchi and T. Hisabori, "Direct determination of the redox status of cysteine residues in proteins /n vivo", Bio- |
chem. Biophys. Res. Commun., 2015, 456(1) 339. Z D th
BHOEE web \[FILF BB |CR% | [TEEEE
BREME
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-SulfoBiotics- PEG-PCMal
[Protocol RV e 10 c DL ARy

G%

FM{Z&3— K : SB20
1 mg ¥ 8,000
1mg X 10  ¥50,000

(M MR HEE~XEBEHRUSEF
(2) tepEslER - EBRES

R

1LREFE R

B, EH )

B RYNTBOFA—)VEEMIE. RRAGEERBE
BiD—DTH Y. EERDOL Ky ¥ ABITHELTEL
%, FA—IVEDOEERBIEMIC K B2 >IN BOKBESHE %
BERY Bzl BrDFA—VEDBGETIRER &R H
TBREDRBERAREED,
FA—IVEDBILETREERE T 2FED—DIT. F
F—IVEERBTZ2EDFILAI FEEZRWVTCYIVE
KUKENC KBTIV T T v A EDFIBENTWBH. T
DEEERWVBRTETEYINZEBHRDTY) —DF A4 —)LE
BaEOBRLT BT ENTES, BRFILA I FEETHS
-SulfoBiotics- PEG-PCMal Z W\ feIgE. 2N BHRDF

BIBPEG-X LA REEN. LEBOTIVLV T T vt
AEICAVWSNTWSD, JIRZT0OY M ETSE
PEGE#ENEE L2 N\ VEBIFEELTLWEWZ/IN\VE
EHRT, FILD S AV T LU ADEERRMEL 5. £
feo PUREREREENMEL 5D, WS REN D B, -SulfoBiotics-
PEG-PCMal lZ. PEGE#HE LA I REDHEDY > H—W
|IZFEtIER (Photo Cleavable) Eiiix B A LIz5HE T, EX
KENEDTIVIC UV HERBG T B E TN UM bENhiea2 >Ny
BhH5 PEGHENMIVEENS, THICK>T. TDZEVIN
JEIETIRAZ>TOY b DOBEITHE T PEG SHDOEER

ZTBCEGLIRINT BT ENTED, GH. AmlE1 mg
INDFERTH BT ED S, MR OREN: SRS U CTEE
DFEREZRET DI ENTES,

F—IVERITE CTe 8D PEG-PCMal BMHEE T BH. 19

FDPEG-PCMal MEE T BT E T, ZDR VNV EIE D

FEEHNSKDatBMLIc/\>Y FELTHEE - REEN S,
e, EREY PEGHDFADRIHICY LA X FEZ

(BB%E7T © Dojindo Molecular Technologies, Inc.)

PEG-PCMal | KB F 74 —IVODIERIS LU D8 « BB A A —

{ /di”“f‘* s)f;“_\
Cerefod] ' —
—_—
PEG-PCMal ﬁ¥ Epa, -
PEp KB OV J 5
[2EB5<L1E s *
PEGEHDK AICR LA X REAEBET S PEG-PCMal (ER) & 2 N\IEFDOFA—IVELEET S, PEG-PCMaI?ENMI:U:&‘//\WE%

BRI LT, 7IVIC W AEBFHT 5L 20\ VEHS PEGH#EMNMIVEEIEN, YIRE2Y 70Oy FOEENEREZEGD TS 2 LHTES,

J

AITEHRIE

Step1 Step3 Step4 Step5
2NV BEEES 37°CAVFaX—} 7 IVESUKED BRUKEIRDT IV AT L VICEEE.
YT IVAERIC (GZaV1%19) (HZATL— M) I EERBWTRYINIE

Step2
PEG-PCMal 7&7& 7 7N

uv st (F5>R
MWW Z—52—)

PR BHOBEIE web ~[FCILE B0 | clém |

1) L. Makmura, M. Hamann, A. Areopagita, S. Furuta, A. Munoz and J. Momand. , "Development of a sensitive assay to detect revers-
ibly oxidized protein cysteine sulfhydryl groups", Antioxid. Redox Signal., 2001, 3 (6), 1105.

2) HH Wu, J.A. Thomas and J. Momand, "p53 protein oxidation in cultured cells in response to pyrrolidine dithiocarbamate: a novel
method for relating the amount of p53 oxidation /n vivo to the regulation of p53-responsive genes", Biochem: J., 2000,357, 87.

3) JR.Burgoyne, O. Oviosu and P. Eaton., "The PEG-switch assay: A fast semi-quantitative method to determine protein reversible cys-
teine oxidation",/ Pharmacol Toxicol Method's., 2013, 68 (3), 297.

4) L.JTetsch, C. Koller, A. Dénhofer and K. Jung, "Detection and function of an intramolecular disulfide bond in the pH-responsive
CadC of Escherichia coli", BMC Microbiol., 2011, 77,74.

5) K.Yamauchi, "Redox status of serum a polipoprotein E and its impact on HDL cholesterol lerels", Cin. Biochem., 2017, 50, 777.
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-SulfoBiotics- Biotin-HPDP(WS) solution FH=&3— K : SB17

500 yl  ¥20,000

& () MR BE~HEERE
(2) peR - EHERES
(3) &£ : 0.400 ~ 0.440
BiGEE IRESE AR
% B -SulfoBiotics- Biotin-HPDP(WS) solution (&, = k& WY 2BBENIERICTIEL<. DMSO. DMF 75 & DEHIALE

Tk, RILT7E RUIME. INIVE AU EERED R >V ING ERWVCARRYT ZUENH STz, TN, BHAEZRV
BF A — ) VERDEETEAE L THISNTL S Biotin switch 9. Fle. EAFAMEEZEDREESL LTEAF A ERIG
BICERAITNSHETH S, A@ZEHWS T & TBiotin LW, EVWSEEHREFEEL TV e, -Sulfosiotics- Biotin-
switch 3£ T2V INIBD X)L T KU L (SH) EICI R IV HPDP(WS) solution (&, K\DRERME % REMICAE LT
T4 MEEAENLTEFFUHEEAEZ, ANLT N T7ETY Y Z & T Biotin-HPDP DREA TR LB M TCH B, .
E e i hs ti:ﬁﬁ']’éﬁﬁb\ft?? SNIWLE >IN E 20 mmol/l DAGEREZ A TDcd. REDABIRIRELTE
HERETHTENTES, ERKLY. Biotin switch ElTiE TH5,

Biotin-HPDP AAAETN T LIS A, Biotin-HPDP (XA (IC

(BF7T © Dojindo Molecular Technologies, Inc.)

HEDBRBEDLB
A miEHRE (20 mmell)

Biotin-HPDP(WS) ‘

Biotin-HPDP

% : Biolin-HPDP(WS)
4 : Biolin-HPDP

a 10 15 20
H,O~DERZEE (mmolil)

BREICFDEEN 20 mmol/l 5B K SITKEMZ fc& T AL Biotin-HPDP(WS) 1&7KITAERR L TBBEAARE o e, Biotin-HPDP I3 R4
THhotc (EBHE), Biotin-HPDP(WS) TIEEREDIKARERAUT BT EHARERT END. ZBVINVBEDEA F U ERSICEAEE —E
AT 2H8EHGEL, Biotin-HPDP(WS) solution (&, 20 mmol/l DAKAERZ A TTHY. EAF MERBICERT 3/\y 7 7 —ICHEED Biotin-
HPDP(WS) solution %30 - HIRG B3 ThH B8, HEDABIRMELAETH .

Biotin-HPDP(WS) solution Z N4 /N7 B S- = O VEDEIY - @HEE

RO T Ok S . Biotin-HPDP(WS) solution
‘ Fh =L RO TOuF T S-=haLLIEMIETT IZEBEFFAL
SH 53 3 53
2B Rl A | e d ) ‘*’ﬂﬁ
’-?'%: ‘ﬂa‘z\—ssnlo f}\t SNO i -Q‘ESH e
VRN, VRN S :’3’*’“\/5 b‘m
S-ZhOL AL AL AD T s s
AT RTE S~ R S-SR ITkY S T ER

6% e & 3)% ’\F‘SE
éﬁﬁﬁsx{7_,) 3‘ i

N S
5

HRPPEAFROD AL THTE L T3LE

Biotin switch J&lE. S- = bO¥ ) UMEUAMCEMDF A —IVEEERICEISATN TV,
SEXWL 1)-4): Z bOv UL
BEXHR5): /UVE b1 IUE
BEXHRG6): AL T R

TR BHOERIE web N[ FCILE 817 | céE |

1) S.R. Jaffrey and Solomon H. Snyder, "The biotin switch method for the detection of S-nitrosylated proteins ", Sci. STKE, 2001, 86, pl1.
2) X. Wang, N. Kettenhofen, S. Shiva, N. Hogg, and M. Gladwin, "Copper dependence of the blotm switch assay: modified assay for
measuring cellular and blood nitrosated proteins", Free Radiic. Biol. Med., 2008, 44, 1362.
3) M. T. Forrester, M. W. Foster, M. Benhar, ana’/. S. Stamler, "Detection of protein S-nitrosylation with the biotin switch technique", Free
Radic. Biol. Med., 2009, 46(2), 119.
4) M. D. Kornberg, N. Sen, M. R. Hara, K. R. Juluri, J. V. K. Nguyen, A. M. Snowman, L. Law, L. D. Hester, and S. H. Snyder, "GAPDH
mediates nitrosylation of nuclear proteins", Nat. Cel/ Biol., 2010, 72(11), 1094.
5) J.Wan, A. F. Roth, A. O. Bailey, and N. G. Davis, "Palmitoylated proteins: purification and identification”, Nat. Protoc., 2007, 1573.
6) A.K.Mustafa, M. M. Gadalla, N. Sen, S. Kim, W. Mu, S. K. Gazi, R. K. Barrow, G. Yang, R. Wang, and S. H. Snyder, "H,S signals
through protein S-sulfhydration", Sci. Signal., 2009, 2(96), ra72.
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B b X b~ L A B3

-SulfoBiotics- Protein $-Nitrosylation Monitoring Kit

FEM=m3—F : SB14

20 samples ¥ 59,000
Fv bRAE
Protein-SHifter Plus X 20 Lysis Buffer X 1
Reaction Buffer A X1 Blocking Stock Solution X1
Reaction Buffer B X1 Reducing Agent X5
BT 1. ERENE E=aE  BERERIN, fab& - BEMY VRV —7 (GHS FR)
2 NKUEEE 3. RTFRE | AR, 4 TEEE E<AH EERBEEM I% 5

PRTR % : 55 1 FEfEE(LFME

B 2VINVBOFA—VEEMI. ARNGEIREE
HiD—DThY. EENDOL Py 7 AZELICSELTEL
60

2VINVES-Z OV IMERISIE —EBIEEER (NO) Ic&o
TRIZEELMREEHCTH Y. BEPZ /NI EHE,
2T FIVEERE E DR 2 G DEIEICEES L TW S
TEDHASHICENTWNS,

-SulfoBiotics- Protein S-Nitrosylation Monitoring Kit (.
2VINVERDS- = FAYIVEETIVERKENEICL ST
RIS e DF Y L TH B,

AFEy MMd ZVINTERESEFA—IVEDOT oY+
Al S-= OV VEDOBRETAS KU S- = hALE
BITBROFA—IVEDINIUEEIDZEN TS,

(A%t © Dojindo Molecular Technologies, Inc.)

¥%§§:*

x

BERE o

@ Blocking Solutlon

ICEBFA—ILE
n7OYvFT

AUNTERDOESRFA—IVEEZTOY I Lk S-Z k
O VEZF v MIBDETTAIIC K o CRIRMITET T %,
ZD%. FHEOENFY LA = FEE Protein-SHifter Plus
ICK>TRYINVEEZNIUEL, TIVBERABNAICE ST
BT %, INIVMEE N2 /N7 &ElL. Protein-SHifter
Plus 1 6:??357": U ﬁ?%%b‘%’\] 15 kDa B L,f':/\“/ F‘&
A% I~/7 rHVE bh% i?"m Protein-SHifter Plus(fij‘z
DREEEE T B, BEXABEDTIVIC UV AZBEHT
BT EICE2TINIVMEENFERZ VINTBED S BEE N
%, ZTDIe&d. IN)VET ZE1&EERRICENR VNI E%
TITAZY 7Oy N THRET 3T EDRRETH B,

%%%@o

kﬂ"%‘J

Reducmg Agent
IC&BET

P

BRUKE
IC&BINIE

Protein-SHifter Plus
AFy bRV Y INVERS- Z OV IVEORERE

1
A

SNOE %

-SNO x3

-SNOx2 1. 1 mmoll S-Nitrosoglutathione 4L¥H
2. mEiL

o } — Rk - IGAPDH Hifk ( 4 F k)

-SNO x1
WAL LI/ —LERLE

-SNO x0

2 Hela fliBIAMEKED GAPDH S- = b O ) UL DR
BER

ZREUE  RLF X T —CREIRE ( YR

BHOERIE web N [FCILE 814 | %

1) S.Hara, Y. Tatenaka, Y. Ohuchi and T. Hisabori, "Direct determination of the redox status of cysteine residues in proteins /n vivo", Bio-

chem. Biophys. Res. Commun., 2015, 456(1) 339.

2) X.Wang, N. Kettenhofen, S. Shiva, N. Hogg, and M. Gladwin, "

Copper dependence of the biotin switch assay : modified assay for

measuring cellular and blood nitrosated proteins", Free Radlic. Biol. Med., 2008, 44, 1362.
3) M.T. Forrester, M. W. Foster, M. Benhar, and J. S. Stamler, "Detection of Protein S-Nitrosylation with the Biotin Switch Technique", Free

Radic. Biol. Med., 2009, 46(2), 119.

4) M. D. Kornberg, N. Sen, M. R. Hara, K. R. Juluri, J. V. K. Nguyen, A. M. Snowman, L. Law, L. D. Hester, and S. H. Snyder, "GAPDH
Mediates Nitrosylation of Nuclear Proteins", Nat. Ce// Biol., 2010, 72(11), 1094.
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‘27 SRnEmzEAE N —%8

-SulfoBiotics- Sodlum Polysulfide Set R K 1 SB13
100 mg X 3 ¥12,000
EEEEN (L7 = U HREERORICAIZ 20
v FRAE
« SBO2 -SulfoBiotics- Sodium disulfide (Na,S,)100 mg X 1
+ SBO3 -SuifoBiotics- Sodium trisulfide (Na,S3)100 mg X 1
« SB04 -SulfoBiotics- Sodium tetrasulfide (Na,S,) 100 mg X 1
M (1) Sodium disulfide (Na,S,) : sERES fEb& - BEM VRIL—7 (GHS &£R)
(2) Sodium trisulfide (Na,S;) : SRERES BRI
(3) Sodium tetrasulfide (Na,S,) : HEES
i EE 1REAZE AR, 2. WEEE

M E EFE RERFHEEL/N—ZIVT 1 FPRU R Sodium polysulfide (Na,S,) (& TIL T T VREZEE
W74 FD&S7%YILT  VB#E (Sulfane Sulfur) #8% NFELTCREBMGEEEE T ATV T T VRE RN F—
DTN EFRICEZCFELTVWE T EHBESMTENT THY . KABRRTIEE pA, 1T C T Hydrogen polysul-
WET, TOKSHDFEIF. FILKEDEEPLEE. WK fide (anion) & LCHEELE T,

HIEFTHEL, S-RIV7E RUJUEGREDZ VNG EBRF AEEEE, NIV T 1 RRRU IV T 1« RDES BV

F—=IEZ—=Ty FE LTy T FIVREICEBE LTV 7 1 Fi#E (Sulfane Sulfur) Z &G FREDERNERED
CEDRERREINTH Y FEBITEEEINTVWE Y, £le/\— fREAERITICE R CY,

AT 4 RRRY VT 4 Rk, —fRNEETYETHS

SJATAVRTIVEF I EY EETEEDIERICH L T8, %)L 7 T UFRE (Sulfane Sulfur) : BREEFOIHEERES
BB & L THEEL TV BRIRESES TR ENTUVE T, L e D

(B3%7T : Dojindo Molecular Technologies, Inc.)

LHRANFEI B VIV VREgEs 7

HS- <> HSS <> HSSS > "= &> HS7'<—> 58

Tl GSH, Cys-SH, Protein-SH

GS-S,-SH  Cys-S-S,-SH  Protein-S-S -SH

HEEROYIL T T MBEES T, BICETHSUEBICE>TEILT
Sodium polysulfide D&

Na" S S Na' Na+‘S§S“Na+ Na+‘S§SS

Sodium disulfide (Na,S,) Sodium trisulfide (Na,S;) Sodium tetrasulfide (Na,S,)
pKa; =5 pKa; =4.2 pKka; =3.8
pKa, =9.7 pKa, =7.5 pKa, =6.3

¥ pKa fBld FEREO X E B
J.Gun et al,, “Electrospray lonization Mass Spectrometric Analysis of Aqueous Polysulfide Solutions” , Microchim. Acta, 2004, 746, 229

Bk BHOERIE web N[ B{LE SB13 |Tigxk |

1) Y. Kimura, Y. Mikami, K. Osumi, M. Tsugane, J. Oka, and H. Kimura, "Polysulfides are possible H,S-derived signaling molecules in rat
brain", FASEB /., 2013,27,2451.

2) S.Koike, Y. Ogasawara, N. Shibuya, H. Kimura, and K. Ishii, "Polysulfide exerts a protective effect against cytotoxicity caused by -
buthylhydroperoxide through Nrf2 signaling in neuroblastoma cells", F£8S Lett., 2013, 587, 3548.
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B LA b L ABEE S

MR

125E | & .. . . ——— $ o
s -SulfoBiotics- Sodium disulfide (Na,S,) on o B0
Sodium disulfide, anhydrous g '

[ CAS No. 22868-13-9)
| Protocol ARvyl%w 22—t oLl oAl

R (1) R - EE~EEEHRIIIEE Na,$,=110.11
(2) #EEE © 90.0% M £
BiEE VRERE AR, B, 2. TR

e fabg - HBEMS VRILT—7 (GHS TR )

s Ea
WERERE
5 3
R22 | _SulfoBiotics- Sodium trisulfide (Na,S;) FH-&a— K 1 SB03
NV & 100mg X 5 ¥12,000

E——— Sodium trisulfide, anhydrous
ZANIV | T CAS No. 37488-76-9 )

b Bl | el T nEERORICE )
i

o | (R (VIR BE~EBERRSER NauS:=142.16
— (2) #FE : 90.0% LUk
SAE || momrE 1 REEE R, EX, 2 HEEE
gj——g %g&ﬁ%ﬁw/a&;w—ﬁ (GHS &R )
x> @
B
Y F | - L __
_L—%—| _SulfoBiotics- Sodium tetrasulfide (Na,S,) FH=s— K - SBO4
EEH 100mg X 5 ¥12,000
I Sodium tetrasulfide, anhydrous
_BE & A (CcASNo.12034-39:.8)

*L—Fk |Protocol ARralvZ 2t oL i - =N

TaAE| (R ()ER AE~RBERAREE NasS=174.22
Le/2R (2) $EE © 90.0% LA L -

CELE | mipam LREALE AR, B, 2 WS
K& fab® - BEMY VRV —7 (GHS FR)
Sinm | | BRE
A
i

=R SHOERIE web N[ EH{L3  SB02/SB03/SB04 | TiEzE |
=itz
A K
Z Dt

BHmR

RERRICET 2H0EDLEE | HAEZI—1/R—F  Free Fax:0120-021557 Free Dial:0120-489548
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B b X b~ L A B3

0 A
.. v SE0E / it
-SulfoBiotics- GYY4137 USRI~ 1 SBO6 ey
10mg ¥7000 [:EEE(d

(4-Methoxyphenyl)morpholinylphosphinodithioic acid, morpholine salt Z LR

[ CAS No. 106740-09-4 ) oy o

[Protocol QI e T O e S AN 7 F

EHF

(R ()R Be~HEenE WER o N4 B A

(2) #ifE (HPLQ) : 95.0% Lk e .
B)NMR ZRY b © HEREA [ j | EBt70-7
IEE 1 REE, BECENE (BE, N kil
2 RTEHE AR H3C, . +/7\ g
PRTR 3 : %5 1 TEIE (LA o) P-SHN O O -
fahg - BEMS VRV —7 (GHS FR) g _/ HEMEA
RIERF RREEH O
C15H25N203P52:376.47 W
\ |
I\ &E
% B EE. kK (HS) A ME LR © M A2 R . BftF b U D LREMEKEF b U LIE. RE—ERGERE ZNJb
A VR VDRI mER TR ER R GERESEERT KERFF—& LTHRIEKREMREICAVNSNTLS, L L. T
ZEPBESMTEN, —B{EER (NO) P—Ebixksk (CO) KITERRT B LB T NTHILAR (14 >) IKEH|En = 12
IEHESBEIDHRRY I FIVAFELTEEEN TV S, Bfzéh. —BEOFULARRBMLOEZ BT EHNTEREL, il 3
FifbkRiE. NO® CO LRIRICAHRKD F& L TERAE GYY4137 I&. P. K. Moore 5T & > THREINIHRHE D S
NTWBH, EEBEHT TIER 80% HBFHLKEAF > (HS) Bifbk3R FF—Th Y. IIKDERIT K > THRFHIITERILIKR £ -
DRRETHFET B, Fle. BbKERAF VIFERRT/IA\— ERETBEETHB ", TDIRsH. BibF b U LREIL ®1t
AT 4 RRRYXIVT 1 B 22 INJ BIEEHRER SRR KEF FUTLFMDEL S E—BEDORHTIERERI N BT
HIEEE & BTcsh. T DIEFEF DFMIERIEAREZRNS WIMERE FERY D AERE EDRERT T & HHER P
CBRENTLNS, ThTLa 7, -
(BE%7T © Dojindo Molecular Technologies, Inc.) \EE; ]
vV F

D, BHDERIS web N THRR | L—4—

1) L.Li, M. Whiteman, Y. Y. Guan, K. L. Neo, Y. Cheng, S. W. Lee, Y. Zhao, R. Baskar, C-H. Tan, and P. K. Moore, “Characterization of a Eﬂﬂ?%
Novel, Water-Soluble Hydrogen Sulfide-Releasing Molecule (GYY4137): New Insights Into the Biology of Hydrogen Sulfide” , Circu- e
lation, 2008, 717, 2351. & & &

2) M. Whiteman, L. Li, P. Rose, C-H. Tan, D. B. Parkinson, and P. K. Moore, “The Effect of Hydrogen Sulfide Donors of Lipopolysaccha-
ride-Induced Formation of Inflammatory Mediators in Macrophages", Antioxid. Redox Signal., 2013, 79, 1749. £L—Fh

3) Z.W. Lee, J. Zhou, C-S. Chen, Y. Zhao, C-H. Tan, L. Li, P. K. Moore, and L-W. Deng, “The Slow-Releasing Hydrogen Sulfide Donor,

GYY4137, Exhibits Novel Anti-Cancer Effects /n Vitro and /n Vivo", PLos One, 2011, 6, e21077. —_—

4) L.Li, B. Fox, J. Keeble, M. Salto-Tellez, P. G. Winyard, M. E. Wood, P. K. Moore, and M. Whiteman, “The complex effects of the slow- | [/t /42
releasing hydrogen sulfide donor GYY4137 in a model of acute joint inflammation and in human cartilage cells” , /. Ce/l. Mol. Med., | _ . e
2013, 77, 365. G

5) Z.Liu, Y. Han, L. Li, G. Meng, X. Li, M. Shirhan, M. T. Peh, L. Xie, S. Zhou, X. Wang, Q. Chen, W. Dai, C-H. Tan, S. Pan, P. K. Moore J(T
and Y. Ji, “The hydrogen sulfide donor, GYY4137, exhibits anti-atherosclerotic activity in high fat fed apolipoprotein E”" mice", Br. J. KB
Pharmacology, 2013, 169, 1795. %\;‘;ﬁ A
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B b X b~ L A B3

(Protocol Abinl# e oLl A

4 & H,Sdonor5a, 81l 80l M. Xian 5HEEF L1
RO LKKR R F—Th Y. EEANICEFEET 2 ETHE
(FIWEFFA RV RTAVEE)ITRE L THIEKEEF
£9%, KAIRPTIHEETH D, MEPHER. MAzic

-SulfoBiotics- H,S donor 5a

N-(Benzoylthio)benzamide
[ CAS No. 134861-13-5]

NN BEFA—IVEEZBT 2ETMEICE > TOREN,
BUEKERZRET B, AR, BLKRDOHREZERY
5 L TCERBGHMEY—ILEEZS5NS.

FEY—f&m3— K : SBO7
10mg ¥ 15,000

1A (N R - AE~HEEEHNE HEET
(2) # (HPLO) © 98.0% LUk o 4
B)NMR A7 hb : EHERES _N
BEE  1RERE D AR S
)
C14H11N0252257.31
(B%7T - Dojindo Molecular Technologies, Inc.)
-SulfoBiotics- H,S donor 8| =@~ F : 5B08
10 mg ¥ 18,000
N-Butyl-V*-acetyl-S-acetylsulfanyl-DL-penicillamine amide
( CAS No. 1430811-09-8 )
g ()R - pE~HEBREHRR BER 0
(2) #EE (HPLC) 1 90.0% I & H
(3)NMR AT ML : HERES N N/\/\
MR L RESE AR, 2 EEER e N
© S—S
(0] Ci3H24N,055,=320.47
(B85t : Dojindo Molecular Technologies, Inc.)
-SulfoBiotics- H,S donor 80 FU=&&3— I : SB09
10 mg ¥ 18,000
N-Butyl-V*-acetyl-S-pivaloylsulfanyl-DL-penicillamine amide
(CAS No. 1430811-12-3 ]
FAE ()R EE~EEEE G e}
(2) #tFE (HPLQ) : 95.0% LU £ H
(B)NMR 2<% b )L © SERES N NER N
WS 1R AR hig N
© S—S\H)<
O C]5H30N20352:362.55

(B8%7T : Dojindo Molecular Technologies, Inc.)

SE

1) Y. Zhao, S. Bhushan, C. Yang, H. Otsuka, J. D. Stein, A. Pacheco, B. Peng, N. O. Devarie-Baez, H. C. Aguilar, D. J. Lefer and M.
Xian, “Controllable Hydrogen Sulfide Donors and Their Activity against Myocardial Ischemia-Reperfusion Injury” , Chem. Biol., 2013, &,

1283.

2) Z.W. Lee, J. Zhou, C-S. Chen, Y. Zhao, C-H. Tan, L. Li, P. K. Moore, and L-W. Deng, “The Slow-Releasing Hydrogen Sulfide Donor,
GYY4137, Exhibits Novel Anti-Cancer Effects /n Vitro and /n Vivo", PLos One, 2011, 6, e21077.
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M R
.. . e ———r $856 / St
-SulfoBiotics- Sodium sulfide (Na,S) FHoRI— K 1 SBOT o
- e 100mg X5 ¥9,000 [:ENK(d
odium su €, annydrous
( CAS No. 1313-82-2] ;égikiZLf
(Protocol AR (%€ DLt IF-8 = 0N 7T
==
3R (M) MR EE~EREMARSEREMARUIEER B - B RV <—7 (GHS FR) @ B A
(2) #iRE (FERE ) © 97.0% MUk K EXAH [EERE EFREEE R B e 7n—7
AR 7.8 mg/ ml(H,0): 100 mmol/l Na,S 7KGAR = 2
EEE 1. REE, SR 1 BHFIRE, @ @ @ @ i e
2ARFRE AR, 3. EEE AR}
Na,5=78.04 =
R
B R B biKE (HS) A mME LR DM RE. ERATRAGREHEELEER &L 510, ZDIERIER i K
4>ZUVﬁwﬁﬁﬁﬁﬁﬁﬁﬁtﬁbﬁiﬂéﬁ%ri DFMICBEH L CRIEARBETH Y. Tt kEZFROE LT fEz >
T EDBASHICEN, —B(EER (NO) »—E{kix* (CO) BEOERREEDRBENFELEENTWS, it U D R
I EER /'7+}l/53‘?<‘: LTCEEETNTWS, Fifbks Ls (NayS) 1E. B —MRMICERENTWVWSHREKE FF+— /\7:5
I&. NO % CO EERRICHRRDFE LTERMENTLSB D, ThY. KITAET B RPN L THbKEERET ZNJb
Z D pk, &K 7 T Y EER pH TIEH 80% HER{bKZH 2o it
A A (HS") DIRRETTEET %, Fle. BibKERAF VI —_
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