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Summary
Nitric oxide (NO) is a free radical well recognized for its various physiological roles. Despite its importance, direct
detection of NO is difficult for its high reactivity with other substances especially in vivo, where NO is rapidly con-
verted to nitrosylhemoglobin and other oxidized species. In this study, we used NO-selective microelectrodes, which
are capable of real-time detection of NO, to quantify NO released from NOC7 and NO-aspirin, the latter being a new
type of NO-releasing drugs currently in clinical trial. NO was detected in in vitro experiments as well as in the liver
and kidney of ddY mice given both NO-releasing compounds. We also used ESR spectroscopy to determine the for-

mation of nitrosylhemoglobin in the blood of mice.
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Fig. 1 Chemical structure of NO-aspirin (NO-asa).
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1. BEE

NOE=¥ —I2i34F ¥ Y ANBD T ) —=F TV H VT F 74 % —TdH 5% Apollo 4000 (World Precision Instrumentstk
) & NOEMISO - NOPF200 (FIBRIC WPIHLE) % v/, BAAREKR CTLULT O BUSIIHE D UNERZ AT 5 Z LIk
D, NOZBRIIHES 22 LATETH 2>,

NO + 2H;0—=NOs™ + 4H " + 3e”
2. In vitroEE

NO#EM% PBS (37C) WHic®E L, BIMEAZLE L72#%1201 M NaOHIZ## L 72 1-hydroxy-2-ox0-3- (N-methyl-3-
aminoethyl) -3-methyl-1-triazene (NOC7) %, #EEA%0.25, 05, 1, BXUF2 yME %22 X9z 72, NOCTIZY 7
IVENOD G THREA L7ALF S Z A L, pHABWIEERELEZ E 5 TWh, pH 7408y 7 7 —H2hN
25k, 70 b Y ERIELT—4FONOCTH S 545 FONOAEHREMITHIT 5% NOCTA 5 il L 72 NO 2 isk
5 WIAHOREREIZEACD &, RN X0 BB G R ke B X ONH B € # ka % K%, Nakashima 512X %
FHEERIARA LY, RENOMEE (NOlnay) K@D 720 [NOlnax & AT (Currentma) & OMEMEZ K, Witz
TERL L 720

b\ Ty (ketENOCT & i = 5 NO O B HEE B35 & Uka 13 NO O S
[NOJ,_ . =2[NOC7], [—g] ’ s
max EMTH5)

ka

% 72, dimethyl sulfoxide (DMSO) 12 f# L 72 NO-asa %, #HEA10, 40, B LU0 uM & % % & 9 PBSHIIN £,
BONTEBRMEP O EN-NOBREL EE L7z &8, NO-asaz V729 TlX, 02 UmLOTATI—¥ (7
& Pk, Sigmatt#l) %P PBSHIIHIZ T HEBE 1T 720
3. InvivoEE

6-7MEEDHEMEAAY ¥ 7 21250 mg/kgDX ¥ NNV E ¥ — )b & ERENERS U CRREEZ L 72k, RSy N ETHIE
L7zo HFifB L OB ICNOEM AR AL, BiMOLbEiisk L 72, Eiiis et L7z%, 50, 100, B X 1200
umol/kgREDNOCT & % 150, 100, B X 1200 mg/kg K HE D NO-asa % JBHIRNICTES L, BWRMEOZILE s L
7RI NOWREE 2 s L 72,
4, ESR3ER

ESRMl 21 13 JES RE1-X (JEOLALH) #H vy, LT OLMATNO & IMEHh O Hb 5% 4 L7z NO-Hb A X7 MV %
WoE L7ze Wl 05 mW, 25 100 kHz, Z#0E © 063 mT, #@5I1K:0 © 4 4, SRR © 003 &, B 330 =30
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Tl 2 DOPEEEDONOCT 2 S & N7z NO W HIK§ 2 BIMEORREZAL 2 B L7z L T 5, NOCT DML L T
Currentmax WK E L o /ze T2, FHERAUTI VE SN2 [NOnafli & Currentnax iz 782 v M L7282 A, HHNR
HBPEDS 572729 (Currentmax = 7.752[NOlmax + 0.275), S ZBEMHE L, [NOlnaxfliz KD 72,

AR DIEERIZ NO-asa & W TNO HER DO BB ORERINEA(LZE=F ) ¥ 7 L7z& 25, NO-asa DFEIEEIARA L
THRRKERMAKE { & o7 (Fig. 2A) . TNENORAKEIAM L NO-asaDERE & ORI H X WEMRESR SN
NO-asa DEEIKE L TNOPHIE I NTWSE Z & 25l L 72 (Fig 2B)o NO-asa2’NO 23 51232 A5 5 —+8

X B MAKRGIREDLIHATH D, 22T, NO-asaDifEL BT L, MRELZMIETERMOMIENE 2 BEL
720 TOFER, NO-asaZ22 b S NANORIE, EWREOAL LT IAT I —ERIZHIKFT LI L2505 h -7

NOC7 % ddY ~ 7 ARk & V5L, IFhEE L OO NO L~y 2 RV ICBIS L 7o Wil ER 35 1S NOCT #5-5
VZARAE L CINOlmax TEAIE NS 2 & & 2550 % > 72 (Fig. 3)o MEEICBW TSR THRLRESAON, ¥ 7 AD
BB 5 MR, KT8 m/STh 201 L, BHTIE13 ml/4Tdh bW LM TNO LV H3 %
52 L3R OMBRICE2EELZTLIDLEZONDLN, 5HELIIRETLLEDND 5. FAICNO-asa %
GL, KB L OEBONO L XVORHNEILEZ#E L, TNZNDONOhfix LK L7z 25, MKy
BAAKSF L TINOlmax AN L 72 (Fig. 3)o LA L NO-asa®¥f, NOC7 L3840, FFEL v FEHhoONO L~
VAE L, HHI2200 mg/kghED L XIIAZICH VI EAbholze T2, NO-asald NOCT & 135 7% 2 H BUE
RZIFTVD I AR S N7z, NO-asaldNO# R4 ST 2 2 ISR TW B0, ZOBENSNO-L R
DEIH IOV TErwWh e EZOND,

KIZ, B ENZZNOAHb LAEE L TTE 2572 NO-Hb D ESR AXRY MUVABIETE 2089 hEBat L7z,

fEE~ 7 2 OMEE % CIRBRIC & D 3R, NOCTH (FREE 4 mM) E#AL, 6057H37C TS v Fax—¥
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Fig. 2 (A) Time-dependent changes of currents due to NO released from 10, 40, and 80 uM of
NO-asa in PBS (37 C) containing 0.2 U/ml of esterase.
(B) Relationship between the Currentmax and the final concentration of NO-asa.
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~ 24 «=—gr—NO-asa (liver) NOC7 (50, 100, and 200 umol/kg body
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0.5 4 (@: [NOlmax level in the liver after

administration of NOC7, O: [NOJmax
0 level in the kidney after administra-
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50 100 200 liver after administration of NO-asa,
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a v L7k, WMARSRKMECTESR AR MV aHlE L7z (Fig. 4A) . g =201 % UM =ARICHZE L 2Bl 72 (HFS)
W2 BH IR L S ORI A7 M VISR MONO-HbD AR FVTh b 2, HFSHEORZTAE %
A7 FVHHINTE 7225, SHIZ6MRMEONO-HbDARZ MV Th 02, 35 h74 v 7V IEmR % & i
NO-Hb PR ENTWAE Z Wb ho7z. 72, 200 pmol/kgREDNOCT % < 7 ZJREIRICHES- L 7260454 12 10
W DRI X DERILL, ZOESRANRYZ MVEBLLZE 25, in vitro D& & I L CHEMINICIE W AR Y
MUBBINZ: (Fig. 4A) . ZOSEMIE X O 6RMAENY, Zh Nk L ORI TASND AT MV THDE S
LA ShTw a2, SRBREVLETH 2,

T, BHGETHOWREOHR T—FRViRETH 550 mg/kgREDNO-asa %~ 7 ARHFHIRNIZES L 721204
IR 2 DBRPRIMC & DERILL, ESRANZ PV EBISL-E 25, FRICHFSHELZ DAY PUABIgE s
(Fig. 4B)o TDARZ M IVIENOCT D in vitro Tk & FERIZ SO NO-Hb D AR SV AMERTH - 72728, NO-
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Fig. 4 (A) (In vitro) ESR spectra of NOC7 incubated with fresh blood of ddY mice (final concentra-
tion: 4 mM) for 60 min, (In vitro) ESR spectra of blood from ddY mice at 60 min. after i.v.
injection of NOC7 (200 umol/kg b.w.)

(B) ESR spectra of blood of ddY mice at 120 min. after i.v. injection of NO-asa (50 mg/kg b.w.)
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