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Mechanism of Increased Adrenergic Activities in Hypertension
Induced by Chronic Inhibition of NOS

Kook-Hyun Jung and Seok-Yong Lee
College of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea

Abstract — Nitric oxide is a tonically produced vasodilator that maintains blood pressure in the normal ani-
mal. The chronic inhibition of nitric oxide synthase (NOS) elicits the hypertension in rats. However, the
mechanism of hypertension induced by chronic inhibition of NOS is not clear. Thus, to clarify the mechanism
of the occurance of hypertension, the changes in a-adrenergic systems in rats treated with NOS inhibitors
for 21 days were examined. Chronic administration of L-NAME significantly increased in the basal blood
pressure, but chronic administration of 7-nitroindazole did not. Phenylephrine and G-protein stimulator elic-
ited the more potent contraction in the aorta of the L-NAME-induced hypertensive rats. However when the
contractile responses by phenylephrine and G-protein stimulator were calculated the the proportion to the
contraction by 25 mM KCL, there was no difference between the vehicle-treated rats and the L-NAME-
treated rats. The density of o-adrenergic receptors in aortic tissue was not changed by the chronic inhibition
of NOS. These results suggest that hypertension induced by chronic inhibition of NOS is due to the inhi-
bition of eNOS and the increased responses to the adrenergic drugs are due to the changes of the intra-

cellular contactile mechanism of aortic tissue rather than the changes of receptor density.
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Fig. 1 - Effects of single subcutaneous injection with L-
NAME (50 mg/kg) on the blood pressure and
heart rate of rat for 21 hours. Arrows represent
the point of administration of L-NAME.
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Fig. 2 - Effects of chronic administration of NOS inhibitors
on the systolic blood pressure of, rats. NOS
inhibitors were subcutaneously injected once a
day for 21 days. Blood pressure was measured
24 hours after each treatment of NOS inhibitors
by tail-cuff method. Each value represents the
mean + S EM.. L-NAME : 50 mg/kg (n=16), 7-
nitroindazole : 30 mg/kg (n=9), vehicle (n=10) : 1
mi/kg. *p<0.05
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Fig. 3 — Effects of L-NAME (50 mg/kg) on the mean blood
pressure of rat treated for 21 days. Blood
pressure was measured 1, 2, or 6 days after the
last treatment of L-NAME (n=9-16) or vehicle
(n=17). Each value represents the mean T
SEM.. *p<0.05
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Fig. 5 — Effects of KCl (25 mM) on the isolated thoracic
aortic ring segments from the rats treated with
L-NAME (50 mg/kg, n=20) or vehicle (n=12)
for 21 days. Each value represents the mean &
S.E.M. of aortic tension (g). *p<0.05
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Fig. 4 — Effects of norepinephrine (1 mg/kg) on the mean
blood pressure of rats treated with L-NAME (50
mg/kg) for 21 days. Blood pressure was measured
1, 2 or 6 days after the last treatment of L-
NAME (n=9-16) or vehicle (n=17). Each value
represents the mean = SEM.. *p<0.05
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Fig. 6 — Effects of phenylephrine (10 nm~10 um) on the
isolated thoracic aortic ring segments from the
rats treated with L-NAME (50 mg/kg, n=20) or
vehicle (n=12) for 21 days. Each value represents
the mean + S.E.M. of aortic tension (g). *p<0.05

J. Pharm. Soc. Korea



NOSTFdIAIZ Q1% 1dedeld of=eidelyd &dsrpla 89

FENRSETE F-o8H E9kth(Fig. 5).

Phenylephrine 10° M~107 Mol o3t d#--%
A AdoA] L-NAME$} vehicle o7 ZF %
&R o R F£EARo] vl eH L-NAME FoT
oflxe} 4%8k20] vehicle FolTte] Bldle] RE &
oA oAl wA JebsthFig. 6). 284 25
mMell &gt Z}z}ke] 2Rk o ulEE sG]
S woll= L-NAMESI77} vehicle 5o Afelel]
frelgt 2ozt FASITHEFig. 7).

200

5 -

S P $

c

g 100 /

s [ )

@] - * /O

<

5 r ;/ =0~ Vehicle

® L‘-/ —-8- |.NAME
0 L 1 11

-8 7 -6 -5

Log [Phenylephrine], M

Fig. 7 — Effects of phenylephrine (10 nM~10 uM) on the
isolated thoracic aortic ring segments from the
rats treated with L-NAME (50 mg/kg, n=20) or
vehicle (n=12) for 21 days. Each value represents
the mean = S.EM. of % of KCI (25 mM)-induced
contraction, *p<0.05

Aortic tension (Ag)
T

0
Vehicl L-NAME

Fig. 8 —Effects of a G protein activator AlF,” on the
isolated thoracic aortic ring segments from, the
rats treated with L-NAME (50 mg/kg, n=8) or
vehicle (n=9) for 21 days. Each value represents
the mean T S.E.M. of aortic tension (g). Stimul-
ation with AlF,” was obtained by addition of NaF
(1.5 mmol/L) and AICl, (3 pmol/L) to the medium.
*p<0.05
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Fig. 9 - Effects of a G-protein activator AlF,” on the
isolated thoracic aortic ring segments from the
rats treated with L-NAME (50 mg/kg, n=8) or
vehicle (n=9) for 21 days. Each value represents
the mean £ S.EM. of % of KCl-induced contraction.
Stimulation with AlF,” was obtained by addition
of NaF (1.5 mmol/L) and AICl; (3 umol/L) to the
medium. *p<0.05
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Fig. 10 — Effect of chronic treatment with L-NAME on the
o,-adrenergic receptors density of aorta. Each
value represents the mean + S.EM. of four
experiments.
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