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ABSTRACT

The Role of Oxygen—-Derived Free Radicals in Vascular Relaxations
to Pinacidil in Renal Hypertensive Rats

by Yoo Im-_June
Advisor : Prof. Yeum Cheol-Ho, Ph.D.

Department of Medicine, Graduate School, Chosun University

Evidence has emerged that oxygen-derived free radicals may
induce vascular relaxations via ATP-sensitive K (Karp) channels
and the level of free radicals is increased in animal models of
hypertension. The present study was conducted to determine whether
relaxations to an Karp channel opner, pinacidil, are increased in the
aorta from two-kidney, one clip (2KIC) hypertensive rats and
whether free radial scavengers reduce these relaxations. 2KIC
hypertension was induced by clipping the left renal artery and
age—matched control rats received a sham treatment. Rings of aortae
without endothelium were suspended for isometric force recording.
Relaxations to pinacidil (10® to 10° M), which are abolished by
glibenclamide (10 M), were augmented in the aorta from 2KIC rats,
compared to those from control rats. In the aorta from 2KIC rats,
catalase (1200U/mL), but neither superoxide dismutase (150 U/mL)
nor deferoxamine (10 M), reduced relaxations to pinacidil, whereas

in the aorta from control rats, the free radical scavengers did not



affect these relaxations. These results suggest that in 2KIC
hypertension, vasorelaxation to an Karp channel opner is augmented
and that hydrogen peroxide in smooth muscle cells may partly

contribute to these relaxations.

Key words: Karp channel, Hydrogen peroxide, Vasorelaxation, Renal

hypertension.



.4 2

22 H2]7] (oxygen free radical)= A AWANA 714 A Eo] tha}
H4F AAHAY YA AP Vel TS vAY dAAgE G
A AEgo] deAA A AZW ATP ol o) F4stE =
ATP-91&4 K (Karp) 525 2 AAZ ASAHAZE 58 Aoz A
Abe 30 89 9 3e AEE 239 02 2ddE S FaH
Y Karp 2% glibenclamidel} tolbutamide®t & sulfonylurea
Aol & SolaA AE ™ pinacidile ¥ FEE o2 714 Kare 5
Z Al (opner)ol o3 @A A Karp 529 A= AE
oo BES R Ey HES S-S oAV ER Kare MEAlE A
How mYgtoly} PFAF Ageo Ag" £ gl

Hydrogen peroxide % peroxynitrite®} #& A& FE7]E ¥ @
A Karp B2E 4 Fste] o] gx4S et a9 Kapp T2 7
WAl o) ofrlE ¥HEd  FHEHE M SolA AEA
(antioxidant)ell ¢l JAFo]l Hue uk Aok EI AT A LA
xanthine oxidase® ¥ A7l Karp AF7F 787 2AA (scavenger)
2 47 superoxide dismutase (SOD)Y} catalaseo] & A4 FHo] &

dgozm' o)gd AFNESS A4t Karp T2 Ao ¥

g AT
Dol BUAZT 2 WA FHAAE Ahdele 44



P

oltt. Al nE} T2 dHoX Karp T2 7 ACl o7 o ¢t

2

4o F7tgol #axg o' Kinoshita 5'7& 1 Aejel A 4t
a7l 9285 AEstd AT n¥sbF (spontaneous
hypertensive rats, SHR)¢] 4% A&+
peroxide’} Karp &% 7HH Aol o3 Fx1d o o)ayteo] A=
A ArEL AT, Bl Eo] Al EW hydrogen peroxided FE*
oA FAll H&EL AE] AR angiotensin ol ol H
A 2 73 Elf ol A S/t Eia=aa w2} A AN o=
renin-angiotensin system (RAS)S %A%l two-kidney, one clip
(2KIC) A gt oA % Karp €= 7HAl g P o] &2
4 2 AAafFE7e] o] ®lold vte S WA ¢ gloy 1o o
= dae AF dF 5 vy 8L S5t Kare &2 1WAl
?l pinacidilell ¢] gt o] &g 3}
lskar vpoprbA dyt o] gz}
A Ap A &5} St

o)
AR TRG A Aol A 3
&

of vAE Axfesle duE T



1) 2K1C 2174 1

go 3
70

160~ 180

A 5

1ol

)

thiopental (40 mg/kg, IP) v}

=
=

(Sprague-Dawley, 3)

~
IS

w
™

N

B
—_
fife)
Mo
Mo

3
il
_ZT

ol

nh2 oA 7ol

4 &to]
%

=
-

2 (Harvard, K10766)

el 65 Fol'” Abgstglo

G|

7]

v A

o aF o
3 =

g 2]
o] 160 mmHg ©]

A

s}
=

S

RA

al

o:
A

—_
o

—_—

0

=B

= =
T

o

bl ot

S gxFoE 5

(sham—-clipped)

wr

T

s

o)
&
B

¥r

ol

22

A

3.
H

]—7]

=

¢} 5% CO29



170
E

} kol

sto] 1 A

ba

H &S Polygraph (Grass, Model 79)7d0l 7] =3}

IR
flo
ey

A4 AEWM 3] (Grass, FT03)

o
N
ol

el

&n R
o,
ol
L]

A

of o
o A
1.2, KH>PO4 1.2, CaCly 2.5, glucose 11.1 mM o]l o™ pHE 74+01%

FAEHEE stATH(Fig. 1). dagEo] 2 g9 A=HSs Fo 9F 90~120

% o)

ot
IS

24> NaCl 1183, KCl 4.7, NaHCO3 25, MgCl,

= E e FEATIAL el dASA HW WA 60 mM KCl (94
45 KC MEF wE NaClz A @A7)el ek s5wes &4d3

T B A" AREgrr. @3 g7 U9 =L phenylephrine (PE, 10°

M)O. 2 A7l & acetylcholine (10° M)S. 2 o] % %] ¢row 1y
=

PE (3107 M)E FEA7A £%9 A77 AU LS o Karp 52
WA pinacidil (10 °~10° Mol <& o] gutsS s =23t}
Cyclooxygenase ¢ #4191 indomethacin (10° M), Karp B2 Z}thA] <l
glibenclamide (10° M) 2 42 871 2743 catalase (1200

U/mL), superoxide dismutase (SOD, 150 U/mL), deferoxamine (10"

M)S PE 43 308, 15% L 58 Ao 2z Axx7ste] 1 9L
OQKIC 8¢y gizdoA] vlu HESPL. AlewE 2o nih
SigmaAt (7] u]FEg 5, ST. Louis) Al¥Fo]%tt.  Pinacidil,

indomethacin % glibenclamide™ dimethylsulfoxide (DMSO)el -& 3 3}
Rom 1 99 Ak 3% FTHRFAA LI, +xU DMSOY
FTEET 005% o= AT}



ISOLATED TISSUE BATH

Constant temperature
circulator i

Pen recorder

Force transducer

L

L1

o o
OO fo) |
95 % 02 +5 % COp

—

Fig. 1. A schematic representation of the recording system for isometric

contraction with 15 mL tissue bath.
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Fig. 2. Systolic blood pressure in sham-operated control and 2KI1C

hypertensive rats. * P<0.05, compared with the sham value.
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3. Dose-relaxation curves to pinacidil in aortic rings from
sham-clipped and 2KIC rats. Relaxation is expressed as a
percent change from the maximum contraction attained by
phenylephrine. Values are mean+*SE of n experiments. *P<0.05,

compared with sham values
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Fig. 4. Dose-relaxation curves to pinacidil in the presence of glibenclamide
in aortic rings from sham-clipped and 2KIC rats. Other legends as

in Fig. 3.
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5. Dose-relaxation curves to pinacidil in the absence and in the
presence of catalase in aortic rings from 2KIC rats. Relaxation is
expressed as a percent change from the maximum contraction
attained by phenylephrine. Values are meanstSE of n

experiments. * P<0.05, compared with control values.
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Fig. 6. Dose-relaxation curves to pinacidil in the absence and in the
presence of superoxide dismutase (SOD) in aortic rings from

2KIC rats. Other legends as in Fig. b.
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Fig. 7. Dose-relaxation curves to pinacidil in the absence and in the
presence of deferoxamine in aortic rings from 2KIC rats. Other

legends as in Fig. 5.



Table 1. Effects of catalase (1200U/mL), superoxide dismutase (SOD, 150

U/mL) and deferoxamine (10 M) on relaxations to pinacidil in aortic rings

from sham-clipped rats

maximal
n p- .
relaxation(%)
Control 7 6.06£0.07 85.2£6.2
Catalase (1200 U/mL) 7 5.97£0.09 89.7+£7.3
SOD (150 U/mL) 6 6.03+0.07 79.8£5.7
Deferoxamine (10* M) 6 5.92+0.12 83.5+6.6

Results are means*SE of n experiments. p/Z’» denotes ICsy values which are

expressed as the negative log molar concentration.
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