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Abstract—The role of nitric oxide (NO) on the non-adrenergic non—cholinergic (NANC) relaxations
induced by the short and prolonged electrical field stimulation (EFS) has been studied in the rab-
bit corpus cavernosum. In the presence of atropine and guanethidine the prolonged EFS (2~16 Hz)
of corpus cavernosal strips precontracted with phenylephrine produced frequency-dependent re-
laxations, which were abolished by tetrodotoxin as shown in the relaxations induced by the short
EFS, indicating that their origin is NANC nerve stimulation. N°nitro-L-arginine (L-NNA), inhibitor
of nitric oxide synthase, caused a concentration-dependent inhibition to the NANC relaxation. and
at 100 M L-NNA the relaxation were virtually abolished. The inhibitory effect of L-NNA was reversed
by L-arginine. Hemoglobin abolished the relaxations to NO and also caused a concentration-de-
pendent inhibition of the NANC relaxation. The hemoglobin—resistant relaxation induced by EFS
was eliminated by L-NNA. Methylene blue significantly reduced the NANC relaxation in a con-
centration-dependent manner. The NANC relaxation was not affected by a VIP-inactivating pep-
tidase. a-chymotrypsin, whereas VIP-induced relaxation was completely abolished. NO- and VIP-in-
duced relaxation were not affected by L-NNA. These results indicate that the NANC relaxation in-
duced by prolonged EFS of the rabbit corpus cavernosum is mediated by NO-guanosine 3',5-cyclic
monophosphate pathway as shown in the relaxation induced by the short EFS, and that VIP
release is not essential for the NANC relaxation of the rabbit corpus cavernosum and VIP is not in-
volved the generation of NO.

Keywords [ ] Rabbit corpus cavernosum, Long stimulated non-adrenergic non-cholinergic (NANC) re-
laxation, Vasoactive intestinal polypeptide. Nitric oxide
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oith Aj2¢ dgdoz wss FUh A AE
(isometric tension)®] W3l Grass Polygraph
(TE)ol AZ% isometric force transducer(Grass
FT03D)E AHE3ld 71531t Krebs8o§el A4
(mM)2 NaCl, 118.3; KCl, 4.7: CaCl, 2.5:
MgS0,. 1.2: KHPO, 1.2: NaHCO, 25. Ca-
EDTA, 0.026 ¥ glucose, 11.1(pH 7.4)°]1, ] 9%
HE 95% 0,9 5% CO,2 E7I224 XAz
A7)ZZo 2RoA ot VIP T NOo| o
o|ghuke-g #|Ha| 93t SHHA FEE pheny-
lephrine(10 pM) 2.2 vl $:2A|7] Jejol A @3t
g}, W7|A2E Fujiwara ¢ dhdel we a4
o] Py WFH ATE F3 AF3A. vl-ol=
Bl u-EUA g doglr] AHstd SATA
HEE atropine(l pM)Z guanethidine(5 uM) &
AstollA e AFHE(2~16 Hz, 20 V)olA 0.5
msTAREA 102 3 &L A71AFE 3AY, &4 &
S EA o|ghikgol Hnkd-g doz Wiz ¥
Aoz £ AFE FHrt. Tetrodotoxin
(0.3 pM), N%nitro-L-arginine(I-NNA; 10~100
uM), L-arginine (5mM) ¥ o-chymotrypsin(o-
CT: 2 units/ml)< A7) 128 Hell, hemoglo-
bing A7|ZAF E= NO § 158 ol 435
o, methylene blue= A71A= 308 Aol 47 vk
zo] Foslgch VIP(0.001~1uM)E o-CT(2
units/mDyt L-NNA100 pM) F93 e 59
128 5o 337 0 g yh-gzof F73 vk

Hemoglobin2| M|

Hemoglobin®] 22 Bowman % Gillespie™ <l <}
g Wigofl F3Th. S E7)9) AWM AHT BY
20 mIZ 4°ColA 2087 1200 goll A A E-elete &
A3 g2 AT E FollE FETE TR
Aghz A el ol (jsotonic phosphate buffered saline
pH 7.4 22 3 3] ARttt AH3 HET 2miE A
4942459 (hypotonic phosphate buffer) 8 mi
o o] 8N F, £°ColA 40%7F 20,000 gollM €
ARgsie A5del 2¥%(hemolysate)S BUTH
28 99) hemoglobin’s £+ cyanmethemoglobin®i?’
o o5t STt
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Aol Al&3 AJ2FQl N°-nitro-L-arginine, L-
arginine hydrochloride, vasoactive intestinal
polypeptide., bovine serum albumin, pheny-
lephrine ¥ a-chymotrypsin Sigma Chemical
AHUSA). tetrodotoxin®—Sankyo*Hdapamn),—a-
tropine sulfatet= WakoAHJapan), guanethi-
dine sulfate Tokyo-KaseiAHJapan), methy-
lene bluex FlukaAH(Switzerland), sodium ni-
trite= KatayamaiHJapan)9 A& Z+zh A3
t}. NOE94<e Furchgott®] %o wpa} AHg-2 A
off NaNO.oll pH 2¢] HC1£ 98 713l A3t
FEEL FHFA ZolAY FAMAIZT Tetro-
dotoxin(0.3 uM) 2 hemoglobin (0.86 mM)<} A
el -20°CAM ARt AgE AL Dodge
=80 whio) uwe}l Azt HFAL sodium
phosphate monobasic(NaH,PO,) 0.155 M3 so-
dium phosphate dibasic(Na,HPO,) 0.103 Me]™],
SRS ZAL 9] T Gl HF3] 4ojA pH
7.40) EEAoith AAFAFIAAEA(20 mosmole,
pH 7.4)2 A4S NS 1:15.52 3|43t 7h
EQo0, SAAQAAFAANL 0.9% NaCl 4%
1t SgAQAgEd 1838 EfEtd HEJAT
(pH 7.4).

BN

SAFUA FEZ FL9] o)]4Z-E-2 phenylephr-
ine(10 pM)oll &J3td Yo7l FZukg-o] M-S (%)
24 FAEAY. 23 A AF S5l dig Ha A
+SEM.E2A Jehigith FAY f-94L Stud-
ent’s f test® ZAst] Pgre] 0.05 vl o folAd
o] gltka #A4gstsiTh,

HE M

HIIXI=2cz elo?l Hiol=ddEl Hl-FRlIMNA-
NC) O|2t4tE

E7 SAHHA JE2 FEE atropine (1 M)
7 guanethidine (5uM) EA3tlA], phenyle-
phrine (10 uM) 22 vlg] $£FA1Z0 F] sty
20 VoltollAl ARI=(2~16 Hz, 0.5 ms)Y A7==F

1027 84 3l9S wiol 7t ASHEoA Hagk

KX
=2
$2 o U FRHo A& AL Y

£ v ztz}t A3 E EA o] Ah-§(frequency-de-
pendent relaxation)€ Y2Z™HFig. 1A, B, C).
oluf 10 & 7+ F& ANAFE AAS e ASH F
Aol SANAA BE29 1NF=rt FASA st

PIEERESEE BIPE PIEPATER L)

A olghitg-g Yo onl, 7 AFuEeIN Hx
W$g Yo urkn FHALE A$H WA
£ B9e WE By A$H o|ghge dogo
o, ATl By W FE HIATL HAL W B
o tha £ 9402 HEHUHFig. 1A, B, O).
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Fig. 1 — Representative tracings showing effects of tetro-
dotoxin (A), o~chymotrypsin (B) and N%nitro-
L-arginine (C) on the relaxation to short and
prolonged electrical field stimulation in rabbit
corpus cavernosum. The experiments were per-
formed on the cavernosal strips contracted with
phenylephrine (10puM) in the presence of a-
tropine (1 tM) and guanethidine (5 uM). Short
and prolonged EFS (2~16 Hz, 0.5 ms) were ap-
plied at dots and arrows, respectively. Tetro-
dotoxin (TTX : 0.3 uM), N%nitro-L-arginine (L~
NNA%: 10 uM, L-NNAK*: 100 uM) and L-ar-
ginine (L-Arg: 5mM), a~chymotrypsin (a-CT: 2
units/ml) were added at arrows, respectively.
Hz : frequencies of short and prolonged EFS (2~
16). Tracing breaks represent periods of tissue
equilibration. Similar results were obtains from
four to eleven additional experiments.
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vhe-w B AT o g dogl o|duke Ay AlA
H = (nerve conductance) 2FdA|Ql tetrodotoxin

(0.3uM)E€ HAREAUE of- AHs] HAHJT
(Fig. 1A).
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Fig. 2— Effects of L-NNA on the relaxation to short
and prolonged electrical field stimulation in
rabbit corpus cavernosum. Pretreatment of N°-
nitro-L-arginine (L-NNA: 10 pM. ¥: 100 uM,
W) caused concentration—depentent inhibition
to the relaxation induced by short and pro-
longed electrical field stimulation (sEFS and
pEFS: ©) and at 100uM L-NNA the re-
laxations were virtually abolished, respectively.
The inhibitory effetts of 10 uM L-NNA were
completed reversed in the presence of L-ar-
ginine (5mM: V). and those of 100uM L-
NNA were also partially reversed ({0). “P<0.005.
different from values in control induced by
short and prolonged EFS. respectively. Other
experimental conditions were the same those
in Fig. 1. Values are meantS.E.M. of 4 to 10
experiments.
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NOAEA A1) N%nitro-L-arginine(L-NNA:
10~100 pM)& AAAetE S off &A1 M7|rpFo
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NANCo| -3 I-NNA 9] 5ol 2j&3le] #A
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Fig. 3— Effects of hemoglobin on the relaxation to
short and prolonged electrical field stimulation
in the rabbit corpus cavernosum. Hb (hemo-
globin: 20 uM: ¥, 60pM: W) caused a con-
centration-dependent inhibition to the re-
laxation induced by short and prolonged EFS
(sEFS and pEFS: 0), respectively. L-NNA
(N“-nitro-L-arginine: 1000M: @) virtually a-
bolished the relaxations induced by short and
prolonged EFS. Other experimental conditions
were the same as those in Fig. 2. *P<0.005, dif-
ferent from values in control induced by sEFS
and pEFS (2~16 Hz). respectively. Values are
meantS.EM. of 8 experiments.
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Fig. 4— Effects of methylene blue on the relaxation to
short and prolonged electrical field stimulation
in the rabbit corpus caverncsum. Methylene
blue(MB: 10pM: ¥, 100uM: ®) caused a
concentration-dependent inhibition to the re-
laxation induced by short and prolonged EFS
(SEFS and pEFS: 0), respectively. Other ex-
perimental conditions were the same as those
in Fig. 2. *P¢ 0.05. different from values in con-
trol induced by sEFS and pEFS (2~16 Hz),
respectively. Values are mean S.E.M. of 8 to 10
experiments.

o2 Y= (Fig. 1C, 2).

NANCO|2H20]| L8t hemoglobin 3! methylene
blue2| A&k

A E Bl A NOE ZZste] E#A434)7)E hem-
oglobin(20 2 60 uM) o]}, cytosolic guanylate cy-
clase A|A| ! methylene blue(10~100 uM)E A
ASRE W &AL ArAFe s o) NANCo
Ag s e Arjgoz dozgl NANCo| ks
1% hemoglobin® methylene blued] ¥=o| &J&

gto] AAEA AAEATG (Fig. 3 2 4). Hem-

L-NNA PE

2 4 B 1Bz 3 10 30 NO
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Fig. 5— Representative tracing showing effect of N -ni-
tro-L-arginine on the relaxation to exogenous
vasoactive intestinal polypeptide and nitric ox-
ide in rabbit corpus cavernosum precontracted
with phenylephrine. Vasoactive intestinal po-
lypeptide (VIP: 0.001~1pM) and nitric oxide
(NO: 3~30uM) were added at arrows and
dots, respectively. Phenylephrine (PE: 10 pM)
and N%nitro-L-arginine (L-NNA: 100 uM)
were added at arrows, respectively. Hz: fre-
quencies of SEFS (2~16). Similar results were
obtained from 8 to 12 additional experiments.

oglobing] ¥ H%(60 uM)AIME A=) ¢kx
& ol ehe-2 NOUZA AAAI L-NNAS dAA]
31 o 245 A (Fig. 3).

NANC O[|2t8kS1} 2)20flA] oj8t VIPS| HLS0)
Lligt a-chymotrypsin®| Y&}

VIP(0.001~1 uM)E &jolA Foi3ldg o =g
AL =2 AEAIZR] AW wkg-a7]|7t 2 QA
B2 &5 e FEdEA olguks-S& don
(Fig. 5A). VIPE B84/ 7)= dlEaasql o
chymotrypsin(2 units/mi)& A4 x59& 9 =&
A A7|A=Fe2 dozl NANCo|ehhe: #e A
71AS28 Yozl NANCO|hHEAE fofst 4
< vx)A} ko) (Fig. 1B 2 6), Ry FA3t
VIPal 93 olghurg-2 245U} (Fig. 7). ol o-
chymotrypsine A &23¢] A7|a=9] £ AU
4] 24271 NANCo|ghH-& ozt S7HA71=
o] YA} F-el43E gl (Fig. 6).
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QI0IA 02 VIP U NOS| Oj2HlS0)| ChSt L-
NNA®| g8

R Fo§ VIP] FEoEA olghhe L Lo
NNAZ HAA552 o o] gIgtort (Fig. 54 2
8), 7\A4F o2 Yo7l NANCOI g As) A4
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Fig. 6 — Effects of a-—chymotrypsin on the relaxation to
short and prolonged electrical field stimulation
in the rabbit corpus cavernosum. The re-
laxation induced by short and prolonged EFS
(SEFS and pEFS: O) was not affected in the
presence of o-chymotrypsin (o~CT: 2 units/m] :
V). respectively. Relaxations are expressed as
percentages of the contraction produced by
phenylephrine (10 uM). Other experimental
conditions were the same those in Fig. 1.
Values are meantS.EM. of 11 and 8 ex-
periments for SEFS and pEF'S. repectively.

HAck (Fig. 2 2 54). oA F43k NO(3~30
uM)e] olghitg-g H7}F o2 Yozl NANCo|¢
-3 §AME Rl EA ol Yot (Fig.
5B). ©] NO2 o]£hihe-2 [-NNA(100 pM)& AH
289 wf dgFo] g1 oy} hemoglobin(20 uM)-&
A 2] 3141 W A= (Fig. 5B 2 9).
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Fig. 7 — Effects of a—chymotrypsin on the relaxation to
exogenous vasoactive intestinal polypeptide in
rabbit corpus cavernosum. o-CT : oa-chy-
motrypsin. VIP: vasoactive intestinal po-
lypeptide. Other experimental conditions were
the same those in Fig. 2. Values are mean+S.
E.M. of 6 experiment in the absence (©) and
presence (W) of a~CT (2 units/ml).
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Fig. 8 - Effects of N'nitro-L-arginine (L-NNA) on the
relaxation to exogenous vasoactive intestinal
polypeptide (VIP) in the rabbit corpus cav-
ernosum. The relaxation to VIP (0.001~1pM :
©) was not affected in the presence of L-NNA
(100 uM : ¥) Other experimental conditions
were the same as those in Fig. 2. Values are
meantS.E.M. of 8 experiments.
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100

L—-NNA + NO

Relaxation (%)
[+]
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Ot = —n —B
3 10 30
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Fig. 9 - Effects of N%nitro-L-arginine (L-NNA) and
hemoglobin (Hb) on relaxation to exogenous ni~
tric oxide (NO) in rabbit corpus cavernosum.
The relaxation to NO (3~30uM : O) was not
affected in the presence of L-NNA (100 uM . ¥)
and abolished by pretreatment of Hb (20 uM :
) Other experimental conditions were the
same as those in Fig. 2. Values are meantS.
E.M. of 12 experiments.

tetrodotoxing  HAXsHE wle 2AFHJomZ
(Fig. 1A) ¥]Z3 24220 NANCo|$it-s-% #e A
71AFo 2 dozl NANCo|gEhE A3 vl-olcgdd
H-Z2HA (NANC)o|ghitsolghar AlR ) o] 5 e
AANRFo 2 &H] Ar|AFoz do gl NANCe]
ghibge NOAFEA JAAL L-NNA* Pol| 2]slo
FreoEyoz JdAEdon, I-NNAY $=E 57}
AlA 100 pME HH X319 & = A2l AAEU o
E L-NNAY A a3 NOAEA A7 84S Lar-
ginine”™ ®ell 2la} AMAHJQem 2 (Fig. 1C, 2) E7) &
s HEZA A& ArizgoE Joz H
WA 2440 NANCo|¢ih e e drixtgoz o
271 NANCo|ghikg-7} mpa7bA 2 NOok 2 ste] mj7)
Halgtn Ala g} oehke NOAEA JAAel od
NANCeo|ghgk8-o] Al ag-2 E719) Alghe] &738w
A FEZ FROA FE AVAFoZ ozl NANC
olghitgol tiale] U H nirf gep OB gyl
°]E NANCojhike-& A E Bl A NOE 738 £
gslo] B843H17]3= hemoglobin™ell 28t £5¢]
£xoz A=Y e™, 2FEES  hemoglobin(60
Mol e BIM = AAE A g3 G2 o]gihg-2 N
9] L-NNA(100 uM)<ll 23t 2 =AHFig. 3). ©]
epdo] Fe HWr|aFe|u A& dr|AFes do

71 NANCo|2Hit-g-o] 11355 2] I-NNA(100 uM)l| 9
;| E 24ET 252 hemoglobin(60 uM) il &5}
o] A3 AAHA] Y AL AFez dogl
NANCe|ghit-g-o] NOAAol 2lale} wj7i=ut hem-
oglobin®] ¥27} Z7] WZe) A7) 434 NO7} 217
ST fFElE T ALE 2ol s o™
7] gRojet FAHANG Y w§ ge ArjgFond
21429 HzFez Yozl NANCojghe-2
guanylate cyclase M A1 methylene blue™ ¥l ¢
A= HASA A=Y 00 2 (Fig. 4) E7 S48
A FE29 43¢ NANColghhg = &8 H7|2 3
o2 Yozl NANCo|ghkeZ ™™ NO-cyclic
GMP7Z 29 2)3le ulsj=jz]e} Alagc). H 257
A Rt NO9| ojghihg2 Araizgez dozl
NANCo|¢ht-&-7} v] 523t FrolEA] olghk3-S do
23, o] o]ghite-2 L-NNA® osixe= g5ke wx]
242t} hemoglobin(20 pM)oll &gl AAER o
2 (Fig. 5B 2 9) NANCe| 282 NO<] wi7jel 2t
o] 29 P4olgtm 3L oA

ZFd VIP7F S A BEZN4] NANCAI €]
AgEFolehe Be rn*t8M 95 gn Ha
Kim%'®& VIP7} &4 8| HAle] NANCo| g0 7]
o3ty , NOg4d ol VIPwi7) NANCe|ghit-g-off #hoj gt
tha R 23lek. $¥ Pickard 578 Aol 2743
AA ZAoA A7AFo2 Yo7l NANCo|ghikg
o] VIPE E&4AI7l= duEsiasel a-chy-
motrypsin®ll 2J3le] HJ&o] gidew, VIP7F ozl
olghdt-go] NOAZA JA#Id L-NNA® guany-
late cyclase A A?) methylene bluedll 2l3te] &
o] YUSS Bt A 3 sHEAS] NANC?]
hibS-Alef] VIP7L frel =R gon, VIP7) o} Ao
Al NANCo|ghih8-& dod|= g AAAGEd=
A 2g5hx] ool #4828, Holmquist 5°
< 7] SAHUANA VIPol &3 ojghafo] L-
NNA®l ¢ate f-oatA] GASHA ¥&e A vt

=2

1 © 71 NANCo]ghiHg-0] L-NNA® 93l 4245
3, o] L-NNA®] #2482 39| [-arginined] ¢
o] whAEong 243y Aoz Yozl
NANCeo|ghhe- &= & A7z5o2 A0zl NANC
ol NOol ot ui7lgg AT =
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3k 0] NANCo|$HHE-2 M ¥ vl NOE 284
8A17]5= hemoglobin® cytosolic guanylate cy-
clase A A A<l methylene blueel 2l3te] A=A
o E7 2RHAY A7 TE NANCe| gt
£ NANCAlAA BAH NOZF H2Rte g {2
glo] A A A FANA cyclic GMPE A3k vzt
= NO-cyclic GMPZ 29l 9J3l dofidg AlALslaL
gt a8y o] Z2elA NO7ZE VIP M= 27
A HEZolA A E AJA ] Bl 7ol
B3 Qep A0 B A ME )8 =3 AP
st NANCAHZS 4 AdEA2ZA 2unH1 gl
= VIPdl o3k olghitgr Hr|RFez Yozl
NANCo|gh+-gof thdle] Gl Ra|F 42 achymo-
trypsin®t NOAZA AAAQd L-NNAY 43 A
39t ANE(2~16 Hz)9 B2 A7zl 23}
of 407 NANCo|HHg-2 A2l ojehukg-g o
oAy AFAH] HArA=FoZ Yol vHaH &4
¢! NANColghg & 2h=0] B5hE v Y94es 3
Er=d vt VIP(0.001~1 pM)E 5594 o]
k3-g doFl ot g AAIZE T3 A& Alzke]
3 rge) A7) Ze Aoz 3B g olgh
& doZtH(Fig. 5A). o]E o] ghit-g-off tjdle] Tl
3249 a-chymotrypsin(2 units/ml)& A %]
A u Ar|RFog dogl ojghut g 8k
)2 gt oL} Follx Feqgh VIPo o§ o]ghut
$& AAEUHFig. 1B, 6 2 7). olE A¥FAREHN
E7) &73sWAe] NANCo|gih8-= Alghe] &7
Aoy Y VIPY feoll 9&8x &S At
B3 Aok Ed NOAEA AAIAIRI L-NNAE dA
AR E g AATes dozl NANCo|ghits
2 A9 A= o YR T3 VIPE ol gt
o= PGS u)A)A] goken 2 (Fig 5A 2 8), 7]
eANAA HBToM NANColehgAl VIP7E
NOE A Vs gle Aoz Alg g

H Hue o&H 39 A (retractor pe-
nis muscle)ollX} NANCAZ-& W75 o2 23314
2 o 29 cyclic GMP F5& F7HA 2 cy-
clic adenosine 3’.5-monophosphate(cyclic AMP)
FEE HslER] ¢ston RN FAF VIPE 2
2 zAoA cyclic AMPsX2] 719 o|eh2l 8-S §
Aol Qezckn Pt ojgire Ag Fsld
2w VIPE E7] 273384 &2 NANCojght

% e op
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Al el AY NOATd o Byt o)t A
a¥).
ojatel ABE Qok3lA B

SEED)

S BA P2
A7|Eer dogl wlwH
NANCo|¢hhe= e drjaFoz do7l NANC
oleh-g 7 nlI X8 FE NO-cyclic GMPA 24
&t izislelgtn AAgEY, VIPRE7 E7) 87
s Ae] NANCo| oo 838 42 317 o
o, 283 VIPE NOAA Y #o38lx] ¢oele} A8
A},

%79

i E

E7 &AW Ho #Fe A7)AEE s AY
A& A71AFE RS W Yol vl-ol=agd
H|-284 (NANC)o| ghyt-g-ol  thate] NOnitro-L-
arginine, hemoglobin. methylene blue 2 a-chy-
motrypsin®] J3FE& HE} L, ArAFLE Yozl
NANCo| k811 2] 3ol 4] Fd3 nitric oxide(NO)
9} vasoactive intestinal polypeptide(VIP)2] ®Hg-
o) i3t L-NNA® 4&s Hlwsled g7 28 A3
& 9

1. E7 738894 HP&8ZL atropine(l pM) 7
guanethidine(5 pM) EA3tNA AWl =(2~16 Hz)
o] #2 W7 AFH A &H A7)2FE WS o &
FREe of&Esh= A wWE o)uke vl
2 42Q] ojghleS doFom og vk ARA
= A9l tetrodotoxin(0.3 pM)ell 2J3te] A4lE
At

2. NOAIEA 4AA<Q Nnitro-L-arginine (I~
NNA: 10~100 uM)2 #HE H71zp2olL} x|&3 <l
A7 1AFo 2 dozl NANCo|ghHe & FRo&EXo
2 AA3lges =& 559 I-NNA100 uM)el} 2}
&M= o] 5 NANCo|ghik-g-o] 7o) 24 = o)F
L-NNA9 GAZES NOATAH ATERA 39
L-arginine(5 mM)ll &}a}o] A5t

3. ME dhllX NOE ¥ g3t B284383H= hem-
oglobin(20~60 UM)2 2)FA FoJg NO o|gh
g 2aAZon &L HrrFoly &) A
71AFo g dozl ojghih S FRYEH T HAF}
A AABAL EL 559 hemoglobin(60 pM)el
&AM T A=A gha Fof T o AkE-E i
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9] L-NNA(100 uM) il l3te] 2=t

4. Guanylate cyclase &A#Q] methylene blue
50 pM)= A7AREFo 2 Yozl NANCo|ghHe-&
AA3HA BTt

5. 9RoA Faig VIP(0.001~1 pM)E FEJE
A olghite-g deoF oy e dArjAFolvt A&H
A2 o 2 ol o|gdutgol uldte] ¥hg- A7}
A &Aolx Aoz 3 BEA] g oFst o)t
dogony A7izxZoz dozl NANCe|ght
a-chymotrypsin®ll 2j3le] f-olg QS ¥=]
okgkon), o¥oA Foigt VIPS| o]¢t

hge 24
6. 250l M Fol g NOB~30 uM)E A7|xFoz
kgt vad FHe YA BEEA
2 Jogon oF o]ehe-S L-NNA(100
uM)ou slahe] dgpe WA AT,

7. I-NNA(100 pM) &= 47135 2=z doFl o

-‘\— ]

e £ANZO, RN Foig VIPS ol
Bkl o] GtTh

ol el A=A E7] S sAA Y FEZol A&H
Q) A71AEE 8-S W] vl x]£A<A NANCo]
3T B ANAFToR Yozl NANCo| ke
7} vpA7IR 2 NO-cyclic GMPZ 20l &J3le] wj 7}z
™, NANCeo| 98- wi7lisle 34 d982=Z Ba
31 gle VIPE E7 S3sHA &2 NANCo]
hkSAlof FElH AL NOATA A Fa3 98L& 3

A ko)t Ala
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