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Angiotensin II Reactivity in Systemic and Pulmonary Arterial
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Abstract—To investigate the endothelial dependence of angiotensin II(A II)-induced responses
in the systemic and pulmonary arterial system of acute renal hypertensive rats of 2-kidney, 1-
ligation type (RHRs), A Il-induced vasocontractile and pressor effects were evaluated in isolated
arteries and in vivo, respectively. A Il dose-dependently contracted intact thoracic aorta and pulmo-
nary artery (Ena: 40% at 10 "M and 80% at 3X 10 *M, respectively) from normotensive rats(NRs),
which was significantly increased by removal of endothelial cells or pretreatment with EDRF inhibi-
tors. In NRs, A II increased mean systemic and pulmonary arterial pressure(33 and 5.6 mmHg
at 0.1 pg/kg, respectively), the effect being significantly increased (P<0.01) by L-NAME(30 mg/kg,
i.v.). However, A Il-induced contraction of intact thoracic aorta and pulmonary artery(E...: 33%
at 10 "M and 93% at 3X10 *M, respectively) from RHRs were not changed after endothelial
function was disrupted as above; similarly, pressor effects of A Il on the systemic and pulmonary
arterial pressure in RHRs did not altered by L-NAME. A 1l tachyphylactic responses for intact
thoracic aorta from NRs and RHRs(65 and 87% at 10 *M, respectively) were greater than those
for pulmonary artery(19 and 19% at 10"* M, respectively). Distruption of endothelial function signi-
ficantly (P<0.01) depressed A 1I tachyphylaxis for thoracic aorta, but not for pulmonary artery.
These results suggest that vascular reactivity to A II is not altered in RHRs, and it is greater
for pulmonary arterial system than for systemic arterial system. A Il reactivity is EDRF-dependent
in both arterial systems of NRs, but EDRF-independent for RHRs. Finally, EDRF is one of the
major factors underlying A II tachyphylaxis for thoracic aorta, but not for pulmonary artery.

Keywords [ ] renal hypertensive rat, angiotensin II, systemic arterial system, pulmonary arterial
system, EDRF.
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Table I. Plasma renin activity levels(PRA), systolic arterial pressure(SAP), heart rate(HR) and ratio of kidney
weight to body weight(KW/BW X 100) before and 6, 7, 8 and 28 days after ligation of left renal artery.

Data are expressed as mean® SEM.

Days after renal artery ligation

0 6 7 8 28
PRA (ng/mi/hr) 7.31x 0.63 2200+ 2.82%% 20.16+ 342%% 19.74+ 229% % 641 = 0.88
SAP (mmHg) 15429+ 1.83 19150 425%*  206.86+ 9.45%* 214,78+ 13.72%* 17367 * 3.12%*
HR (beats/min) 355.88+ 24.00 364.25+ 16.80 407.71+ 34.12 42722 +22.08 345.22+ 13.06
KW/BW X 100 046+ 0.010 067+ 0.055% % 0.045+ 0.004%*
No. of animals 34 8 7 9 9

**P<0.01 compared with normal rats("0” days).
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£ "o} Afx} wHEFoIA] tachyphylaxis7} f o}, HE=e] tachyphylaxis A5= §2Aigle W
Holed, 7 wRol MY 23] FEuRE oiE A 7 fiddeh A4 28U A FH AT H 5o
24 9) WS 7FAH-S(%)S A AbSEe] tachyphylaxis gk A II tachyphylaxis@8 A e A A& el 9} w]2423)
A2 abotet. Ak "gha o] Fah s a2 Feg vepgodt, 3 diEe) A oAk
Z214] tachyphylaxis #]7} 61~67%<ld] whal, 7 A7 Aol A Ilell 2% tachyphylaxis7} #2143 2]
& 779 HEMe 15~20%=4 A [ 2)3F tachy- ZHAagk whd, L-NAME Az #)4le] §204 9l
phylaxis #4-& F& s o} 4 A& o+ W 3ls) ¢leicHTable II0).
dcKTable II). AddEt# o] FZR5=4 tachyph- 2ol ChEh A 19) 22N — ) 4} Fsta]ol ATI0.01,
ylaxis®| = WA EE A A3 L-NAME =+ 0.1, 1, 3ug/kg)E ANFAF 3ldg o A 59

Table II. Tachyphylactic responses to A II of thoracic aorta(TA) and pulmonary artery(PA) with (+) or without(—)
endothelium from normotensive rats. Data are expressed as mean% decrease from initial response+ S.E.

M.(n=4).
A Il(log M)
3X10 * 108 3x10°® 1077

TA(+) All 65.10+ 9.63 66.88+ 3.14 61.03+ 5.84

NAME+A 11 4835+ 6.90 36.331+ 4.26% % 35.85+ 2.97* %

MB+A II 25.85+t 6.35% 17.95+ 8.00% % 16.45+ 4.13% %
TA(—) All 44,18+ 6.15 35.65+ 6.04 % * 2843+ 596% %

NAME +A 11 4148+ 595 31.18+ 9.83% % 25.13% 9.66

MB+A 11 29.25+ 10.86 720+ 4.46 9.85+ 3.02
PA(+) All 20.38+ 10.04 19.25+ 9.14 14.98+ 5.97

NAME+A 11 30.55+ 13.10 1580+ 7.46 13.25+ 3.79

MB+A 11 13.90+ 13.92 9.83+ 6.54 8.481 391
PA(—) All 2288+ 4.34 1340t 1.39 9.33%£0.90

NAME +A 11 39.70+ 11.22 2640t 7.34 15.30+ 2.90

MB+A 11 16256+ 3.77 8.03+ 1.87 8.58+ 0.80

Muscle strips were treated with L-NAME and MB(10 *M) for 15 and 10 minutes, respectively.
*P<0.05, **P<0.01 compared with TA(+) A II group.

Table TII. Tachyphylactic responses to A II of thoracic aorta(TA) and pulmonary artery(PA) with(+) or without(—)
endothelium from renal hypertensive rats. Data are expressed as mean % decrease from initial respo-
nset SEM. (n=5-9).

A Tl(log M)
B - 3x10° 10 ¥ 3x10 * 107

TA(+) Al 87.63% 520 56.55+ 10.63 47.08+ 12.9

NAME+A I 46.98+ 17.39 4636+ 11.39 3610+ 9.78
TA(—) All 1156+ 1324%% 284+ 577%% 646+ 585%K

NAME+A 1I 3634+ 17.79 3362+ 814 2650+ 4.72
PA(+) Al 3562+ 1342 1935+ 623 20.70+ 584 1750+ 5.50

NAME+A II 4558+ 18.86 2636+ 11.13 1786+ 6.25 1784+ 526
PA(—) ATl 3180+ 8.19 2167+ 481 1740+ 442

NAME+A II 3658+ 9.86 2226+ 687 1576+ 3.83

Muscle strips were treated with L-NAME and MB(10 °M) for 15 and 10 minutes, respectively.
**P<0.01 compared with TA(+) A II group.
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Fig. 1—Contractile effects of A II on thoracic aorta
from normotensive(NRs) and renal hyperten-
sive rats(RHRs) in the presence(+E) and ab-
sence(—E) of functional endothelium. Muscle
strips were pretreated with L-NAME and MB
(10" M) for 15 and 10 min, respectively. Data
were expressed as percentages of the refere-
nce contraction induced by high K*' solution.
Each point represents the meant SEM. of
4~9 experiments.
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Fig. 2—Contractile effects of A II on pulmonary artery
from normotensive(NRs) and renal hyperten-
sive rats(RHRs) in the presence(+E) and ab-
sence (—E) of functional endothelium. Muscle
strips were pretreated with L-NAME and MB
(10-°M) for 15 and 10 min, respectively. Data
were expressed as percentages of the refere-
nce contraction induced by high K* solution.
Each point represents the mean®+ SEM. of
4~9 experiments.
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Fig. 3—Pressor effects of A II on mean systemic arte-
rial pressure(SAPm) in anesthetized open-
chest normotensive(NRs) and renal hyperten-
sive rats(RHRs). Rats were pretreated with L-
NAME(+ NA, 30 mg/kg, i.v.). Each point rep-
resents the meant S.E.M. of 5-12 experiments.
wP<0.05, *%P<0.01 compared with none-
NAME treated NR group.
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Fig. 4—Pressor effects of A II on mean pulmonary
arterial pressure(PAPm) in anesthetized open-
chest normotensive(NRs) and renal hyperten-
sive rats(RHRs). Rats were pretreated with L-
NAME(+NA, 30 mg/kg, i.v.). Each point rep-
resents the meant SEM. of 5-12 experime-
nts.

% %*P<0.01 compared with none-NAME(—NA)
treated NR group.

18] S9hihe-& Ak "ehzish A4 28gA Apolel
feldsle 2ozl §l%dcHFig 3). 28y} L-NAME
Axx= EDRFAAE o#stad-&(L-NAME 30
mg/kge AHFoIA] HMAFSLE 90~120% o]A A
£5908), AAA Bkl e A I19) Sabnge
T EEE w4l Aold ugEd, P4
el A el =98 4G SUere) o)
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Table 1V. Differential pressor effects of A II on systemic(SAPm) and pulmonary arterial pressure(PAPm) in nor-
motensive(NR) and renal hypertensive rat(RHR). Data are expressed as mean % increase from basal
pressuret SEM. (n=5-12).

p?gaslsure(mmﬂg) A Mug/ke)
0.01 0.1 1.0 3.0
NRs SAPm 83.17+ 5.68 20.29+ 5.23 43.07+ 8.13 7093+ 9.76 9397+ 11.82
PAPm 17.00% 0.59 14.00+ 3.94 33.271 4.90 9381t 945 12940+ 9.28% %
RHRs SAPm 88.80+ 9.53 20.22+ 1.37 38.58+ 3.14 62.50+ 6.69 8954+ 12.11
PAPm 16.20+ 1.16 1744+ 531 47.86+ 8.53 101.60+ 8.85%* 12232+ 6.71% %

*%P<0.01 compared with NRs SAPm.
*%*P<0,01 compared with RHRs SAPm.

Sout— %) AN Esre) S7HE 3 ng/kgAl 93.97+ 11.82
- o e )Rt oA (P<001) zom, A4 1&gt
PE- I } /i ' oA HSHte] Z7ME ugkgrl 12232+ 6.71%) %
53 .1 i WA Ese] F7H8(3 pg/kgAl 89.54+ 12.11%) %
53 " b 24l (P<0.0)ZA vhedeKTable V). A
g Ll i 6/ IFeyr) "epatsat g wimo] zesgled], A
AEsha ¥ AN 2EGH TG ug/kg gkl A 2t
ol '[.Egm 3/// [rue] #h 56.67+ 9.92, 56.00+ 19.26 beats/min) 2ol 4

0. . 0.01 0.t 1 10

o, L-NAME
A =H(Fig. 5).

2z z 3z o ol xjoll- %
A Il (ug/kg) Aa] 2 Follw FoAdgls xlo)7)

Fig. 5—Effects of A Il on heart rate(HR) in anestheti-
zed open-chest normotensive(NRs) and renal
hypertensive rats(RHRs). Rats were pretreated
with L-NAME(+NA, 30mg/kg, iv.). Each
point represents the meant SEM. of 5-12 ex-
periments.
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