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ABSTRACT
Isolated rat thoracic aorta which is pharmacologically precontracted by
phenylephrine induces photorelaxation when exposed to long wave length UV-light.
The aim of the present study was to characterize the mechanism of UV-light
induced by photorelaxation in the rat aorta.

1. UV light relaxed both endothelium-intact and -denuded rat aortic rings
contracted by phenylephrine. The magnitude of relaxation on UV light was
dependent on the exposure time and slightly greatly in endothelium-denuded
rings than in endothelium-intact preparations.

2. L-NAME (10 nM - 100 uM) but not D-NAME completely inhibited the
photorelaxation in a concentration dependent manner. »

3. The UV-induced relaxation was inhibited by methylene blue (1 - 100 uM),
and verapamil (100 nM), and removal of extracellular Ca®*. In contrast,
UV-light induced photorelaxation was potentiated by N"-nitro-L-arginine
(L-NNA) treatment.

These results suggest that UV light-induced photorelaxation may be due to nitric

oxide from exogenously administered L-arginine as well as endogenous nitric oxide

donors such as amino acid and arginine derivatives
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Furchgott®} ZawadzKi(1980)E acetylcholined] =¥ E7)2] H&uF o] o]
& Aoz NIMEe 98-S FHsd) oy 279 #2FL 0 BE
ZA712& oldsted Fo8HA LA HA ojHd 19 TEF FEFHA
#o] Eyn thgdd dF 249 JM5EA o, nitric oxided MEE Y ET
13 & J=EE FAG.

=3 nitric oxide® A% A& (failure)d] EH 7)o BFEF S Qo9 nitric oxideZ} A
29 71%e z4dIEe 7%l JdE N2 FEF @i FAT(Shulz F, 1992 ;
Balligand %, 1993 ; Brady %’, 1992).

2093 A, 97 AFAEL FEFHoR AyFH HEE A0 UVEA 3 o
g9¢ B aFHJacobet Tallarida, 1997 ; Dave %, 1979 ; Karlsson 5, 1986 ; Steg %,
1989 ; Matsunga® Furchgott, 1989). o]#l3 B m: ZA U Na'¢t Ca3 2& o2 &
7AW 87t photorelaxations] AZAAH 9919 Aoz WM Dave T, 1979). A UVEAL
o 93 @ photorelaxatione 7t 2 o2 AAE JAANEAZRH Fzd NO= 2%
Re g FHI JHGoud F, 1996).

%3, Chung® Chang(1994)& NO synthase(NOS) A #2 N"-nitro-L-arginine
(L-NNA)E A& #HAz2¥ 29 g5 99 photorelaxationo] F7FE At Rt
ojul®  ol& A ZJ}E photorelaxation L-NNASl FAAEQ NO¢ UVEAHY 93 £
=R AAHE NOo| 2 Roz FHH),

Nitrite nitric oxide ©Ate] ¢AE HFAEo|D. FHZEHS AAANM ¢&sts
nitrite®] 90% # =7} L-arginine nitric oxide pathway©lAl H]$£X i, nitric oxide AJAtel
Fr A2 E4 Ao tH(Rhodes 5, 1995). H]Z nitric oxide?t @@l WA siA 25
= Fd gd9olg A FXHE o EFZREH AAFHEA, 2En 3 dd g
Ae old s d#A YA Estoh(Furchgott®t Zawadzki, 1980 ; Furchgott, 1988 ;
Moncada 5, 1991).

ojdel, T+ NANC 27 #Agd EA=Z ALY Aoz FAHHET nonadrenergic,
noncholinergicNANC) A7 Mf2 488 2AUT. F39 NANC 2173 A4 23E
%, purine nucleotidesi= NANC 217 AE EA9 713 F83% FHAZA HFHJG
(Park &, 1997 ; Kim &, 1997 ; Jeon &, 1998).
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1. A%

g stEHES 2 Ago o] &3tk Phenylephrine HCl (PE), acetylcholine
chloride (Ach), N"-nitro-L-arginine methyl ester (L-NAME), N"-nitro-D-~arginine
methyl ester (D-NAME), methylene blue (MB), L-arginine (L-Arg), and verapamil. ©]
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Hdo] AAY hEHNL, o 3-4mm Zolo & FE& AFsHo, FH Auyg At
23S 4T ice-cold Kreb's ringer €83t A A AsATH Kreb's &AL oo Mo 2

3. 833 J153A

d#3-& organ bathul F M9 HYPg wg ArjAdrleld Haoz AU, of
water-jacketed organ bath (volume 10ml)e] AH-o A oD ¥ &L
JAc} bath e 4L 375°C2 HAHQAL, 5% CO, B% Ot FFHEZ FAch
Fulg diEsE9 Yo AHe] WMIE isometric force transducer (FT03)$} ink-writing
curvilinear polygraph (79, Grass)dl 23] 7] =3} %t

4. UVZEA}9l 9 Photorelaxation

APE ANFE7] A, B8P L g Ao ¥AAM 60 B Ft 71EA 1 g9 0%
& dAHA HASAh  photorelaxation?] 2FE AMA AHY FHEIZL 1uM
phenylephrine (PE)& ©]&3te] WA H4F A £5%9 A= HPE ofFA HAL
a5 KA1 MRD, FRICICY 7806, prh 7417318 2. BB HNS abil Bt KBS S
pHAIUE 33dL HEERARIS I Egan bath7t AFS-5] ¢t
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HE] 3399 Age o 3~4ecm2 A FA A
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L UV 245} ohA 2] 93 o) o) gho] USMALA v1AE 9

ol EZHo 23 9 o]d e UIHAE A A o3 A ojgho] A FAE
AH Y 1, upper panel). Phenylaphrine(PE)oll 23f A¢Zd AP gt UV A}
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ojgrel AV UWHAEZ} AAE BHAAM o A et (28 19 Lower panel
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Figure 2. AAA A # &= W3 A9 photorelaxation &% 2-&
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Figure 3. & dl= 9 UV ZA}bd| 2l& photorelaxationo] A L-NAME(A. 100uM),
D-NAME(B. 100uM) and L-Arg(C, 10uM)?] &3}

3. UVEAlal 9@ photorelaxation®] ™3 methylene blue(MB)2] A4 &
s}
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soluble guanylyl cyclase®] A A2l methylene blue® #Ho thEd=gd a3ty 19
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Figure 4. # &5 W9 UV ZAle] 93k photorelaxation®] 4] methylene blue(MB, 10uM) 2]
A a7



4. UVFEA}L] 93 photorelaxationo] g Z¢g 2L ZaAd AAAQA
verapamil®] &3}

Nitric oxide (NO)7} & & (Kitaxino &, 1996), 274 A& (Willilam¥} Sean, 1996), 1g]
4% $H(Daniela 5, 1996)7 Z oYd 75 S 713 23 d#HA G Bas Yo
12 NO #4844 NO synthase (NOS)o| 238} L-arginine®] L-citrulline®2 W3 =&
AA A& EZQ v o3 FAHEE Ao d#A Urt

NO 3A4& ZH3e g4 T2 3IFFHFE FEst=d, ol F=2 B9 Wy (eNOS)
ABAE (nNOS)E BB, o5 ZAed&EHor xHHE A= oz A ot 181
vl e FHo e MEANAM Aoz R Zrgo] vlE&EF A NOS o}y (iINOS)
o]t} (Nathan¥} Xia, 1994).

welA, o]5 NOS o}g FodlA FAo] UVEALA 93 photorelaxation| Al v 7f A =2 =}
&3terte AHEY] 3 ZEY G579 ZaAd dAA M To2 ey F o
AL E BFeAch UV A 93 photorelaxation® ZHo] AAR Areldl A ZskA o
A Ggen ZgAd JAAQA verapamile] Xz ) FAH3 A HAH (29 5).
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759 &4 AsEANO)Y gAY B FHkEl = NO9| a3 <3
AZle WIS g4 WaEd #do] Ao #0%GAA ‘47“5] Wal 239 7)solde
RS AR Ao RAX s 2 o]fE g FuIEYAL XN87 ol &S AN
3tA1717] " &Eolnt. 2y sz risodoz Aol FEE L ded,
3t NO W& JAVE e Eol7]l dFo|t

Ao AFZE UV ZAbl 23k  photorelaxatione] UVel &2l Wis]e} Wu =}
o 5EAHRA ol vt Ao & £ Yrre H SATHIE 1). v BdolgE o
718t olMEEHE AFHoZ Yo &)X UV FRA 9§ photorelaxationd 1%
A geh(zg 1).
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A ¢38 o =AY 1, 2). B]|E o]A o] EDRF(endothelium derived relaxing factor)
ojgle] g g<le] UukE AL HHEA YEhvd IR FAW Hox PEIo] UV =
Atell 9] gt photorelaxation® ##Ho] YvteE AL & F Uk

ol EEA(Ach)S U EAQ w7 ES T3 &9 og& A1), Nitric
Oxide (NO)E ol & W&o X3 F23 ARelH o]z Achst 2¥sts Wy #
Eo A ¥ ¥ muscarinic 8719 ©]27}71% #& ¥ H(Dauphin® Hamel, 1990). NO€ <3
3 dv AT AEZRA HAA HEW 2 RoAlA NOE FHE cGMP FFd €3t 7}
/4 guanylyl cyclase #%& £3A7]= 92 M Moncada 5, 1991).

UV ZA}e] 23k photorelaxation®] &A1& =%317] 93, NOSHE A4l L-NAME
# o749 F=AY D-NAME 281 NOAEAY L-arginine®] F oA L-NAMEZ =
ZAHR otk 28y D-NAMEG A  photorelaxatione 27 ZdlH A2 3). =3
L-arginine® ©]&3% Ao ME photorelaxation 23375 Fol =A FHAAL o
3 A= Brady 5(1992), Dave 5(1979), Karlsson 5(1986)¢] 2119} U X5t}

Ao AT UV ZA] 9% photorelaxation®] t™ & methylene blue(MB)9| 23 &
AAENE B Fu JuHIH 4). olel A} 432 UV FAbd 21§ photorelaxation2
NOS¢t cGMP A 29 4s&g&o 93 7IA=FASS ¢ 5 Uk o= A Ade A9
A dHo HEZo ZAFoEHN W 75 Aol B2 PIRF(photo-induced relaxing
factor)& AJ4H3tohE= Furchgott 5(1984)8] Eiot® X34t}

a8 3 o] AL EDRF(endothelium derived relaxing factor)®t ¥]<=3tAI = cGMP &%
=9 oS FEdrh @Y HEGLL B¥HIbEE ASALANO)Y AZAE AYR JE
bl o)A Wl o3 &Ad3tEm NOFEJAR e o8] 3 &5 o] A (Venturini F, 1993)
NOE NO A &9 NO synthase (NOS)oll 93] L-arginine©] L-citrulline2 #%=
Hhgo A kA& whgd o) A AR LA Utk NO #4 & =43
F4E F2 3FTHE FESIe, ol F2 d#9 I (eNOS)st A FAE (nNOS)E =
B, o]l &Aoo xAHe ALoRZ 4¥A A 2z vpAT dueE FH
R AENA HLgoz Bud ZFo HEHU NOS ©}H(INOS)elth(Nathan Xia,
1994).

w2l A, o]E NOS old FolA] F9lo] UVEALY 93 photorelaxationo) A wijA= =
|3t=7HE AHEY] f8 Zad 5 ZaeAd dAAY Ay Fo2 dey J9 o
AEE #B#FIHE. UV ZALo) 913 photorelaxation® Zrgo] A AR AeiolAd ZA3A o
AFRem, ZdglE JAAQ verapamile] Ao o3 W3 AA HUHITY 5). 9]
A7 UV A )@ photorelaxation®] thiEo] Ca?to] ol& g o]gta i AL
o] n] ghet,
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1. AAHSl ZALZ Qo PEGI 2lcl =g FQ SOl Ol2E= SHE UEHHA
Ct. Oldist o1&t LHOIAIE HIQEECE2 UEISSOH, UVEALN 28t a2 ol
UWZEAF AlIZHO QEHOZ LEISCMH, WIAHEDN MAHE E20A O 261 LIEHSCH

2. L-NAME(10nM-100nM) = s & AZEEHOZ WAL 28 0122 HHAIHR UL D-NAMER
X 28U

3. UWZAOl <fst #2229 0|22 methylene blue(1-100uM), Verapamil(100nM), el
HZgtel ca®el ROl s AMSIUACH. 2iLh WEA 2t @29 ol
N*-nitro-L-arginine(L-NOARG) XM2I0l s =01 ZItEIUCH.

0l 22 WXZA 2s €a2 ol&2 Ot0tS amino acid®t arginineR &M 22 WH
oI nitric oxide MEX =8 OtLict ARUA M3 F L-arginine@Z 2HY nitric

oxidedOfl 28t Oof&tol A2z AIZEC,
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