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Effects of Atrial Natriuretic Peptide on Renal and Endocrine Functions in

Spontaneously Hypertensive Rats

San Ho Kim*, Suhn Hee Kim, Kyung Hwan Seul and Kyung Woo Cho

Department of Physiology, Jeonbug National University Medical School, Jeonju 560-180, Korea
*Department of Pediatrics, Wonkwang University Medical School, Iri 570- 749

The present study was undertaken to clarify the involvement of atrial natriuretic peptide in the
development of hypertension in spontaneously hypertensive rats. Plasma concentration of immunor-
eactive atrial natriuretic peptide was higher in spontaneously hypertensive rats than in normotensive
Sprague-Dawley and Wistar rats. Plasma renin concentration was lower in SHR than in normotensive
rats, as observed in earlier experiments. Hydration-induced increase in urine flow and urinary
excretions of sodium and potassium were smaller in SHR than in normotensive control rats. Intra-
arterial infusion of atrial natriuretic peptide resulted in increases in urine flow, urinary excretions of
sodium and potassium in both hypertensive and normotensive rats. Renal response to atrial natriuretic
peptide was markedly suppressed in SHR. Plasma renin and aldosterone concentration were suppres-
sed by atrial natriuretic peptide in both SHR and normotensive rats. The responses were not signifi-
cantly different in both groups.

These results suggest that the renal responsiveness to atrial natriuretic peptide may be suppressed in
SHR by some mechanisms still remaining obscure.

Key Words: SHR, Atrial natriuretic peptide, Renin, Aldosterone, Kidney

AZE T Folgte EA Y0 E A2 oA o

M £ 2L YA A AEgtes FHE + U5

Az 714 Aeolabm 2431, Marie 5 (1976)-2

195613 Kisch(1956) = Al A9] ApAZ ol A F8 =& AsNA 37 9] w3l o) sted wa] AJulA)
AAZAXE £ 5 v S5 AHol EATS Y Tl Fo] W FH S wAE, AAEUYY &
7% 3e}, Jamieson 5 (1964) 2 AlAlZ o]l £2) & e £33 ANA2A 3 Belo] & Aol
3t ol @t S HulAdHdol o8 TR 2% o A AR A FEdiAleke] AaiA
SEA de] F23 glE AQlegiord, A & o]u] HAls]lo] el v}, Henry 5 (1956)-2 Al3)

«

3



—H 2] e =]

o 8ed sigl 2ol $9E Bdsles,
Gauer—‘:—(1961)—?_— ]
el A eE ol 3
& Folet Fsele,
De Bold 5-(1981)-& =
Aol Folste) A43hn A 2 Y 2T
sodium w432 F7HE BAAGLH, olA® &
e A i3l il vy 3o
L olo) AYEERE 59 £3E EiA g
0 Aol ool ZASE B4 AUl 3]

vehte 5349 Aol s, AdrEd £
ofol] 3 30~40u}of o2& % F Na {42} 57}
£ AF7HA) LA A= G WA “natriur-

etic factor” ¥t} 5 7}2l g}
Fohe) 2% % 23 Na
W B4 Hel slsho] ehde Garcia s
(1982)¢] uzo] 2|3l waHTh, WA Aol
LA, olx @l Na vzl ARk} 4, =X,
A, AAF ZHFE B oM, AT A%
A A, ghe] Al Al (De Bold & Salerno, 1983), =}z}¢]
Alul o) AJ4l (Cho et al., in press) o=
b o

oo} o] 4 ofe] ATFAE] 5hod ol
Na w4 & 2o} ol 428, =3 Aatshzel o)
M52 ol g3fel AASo] Bohal Aol S5l 4
4} Na ul| A ¢l =} (atrial natriuretic peptide, ANP) 7}

>i
2
[

| geige Aus
F7HEI} A

ruZ:
o

r°"

EA ol

235907, Eolo] T45|7|o] o] 2t} (Cantin &
Genest, 1985; Maack et al, 1985; Palluk et al,
1985) .

1% radioimmunoassay 8}¥ o] 742 ANPS] u]
% Fege] b5 e Hol ANP o 2 4840 4
e BE, A%, ¥, FASL o £, 22, A,
B, £% AW oA 3Tel] EAgteo] B3 ok (Can-
tin & Genest, 1985) ,

22V}, ANPS} A1 21-8-9) 7] 7ol Bstel A= 4
o]g Bw 7} glof opA 2w 3] &3lxlo] 9lx]| e,
Z, Aulzz ol o 34 ANP Eojo] os}e] 1}
Phit ne 9 Na 437155 48 308 8
&2 sholRal, o m Ao 2-g2 Wl A, S, &
7|oll A & dh3F-F-oll Asglo]l FA A St e
v} (Maack et al.,-1985; Palluk et al., 1985; Baines et

cA22" A 1E 1988—

al, 1983, Keeler & Azzarolo, 1983; Burnett et al.,
1984; Maack et al., 1984), o]o]] &} Seymour %
(1985)2 =t gk AAol4] ANPe| 23 A5 &
oz ma 5 Na w4 37base 32 4 Yo
ARTAle g Srle B4 et R agoe gy,
R SHA Walglols ol mmss) ol
U545 313}, Lee 3 Cho(1986) & F-7l4 7}
Eol A £330 ANPE A4z 47 Folsha A
TAASES AR $h ol FAE A 5
7ke} obg] Al &€ renin Fu]9] A E
do7& _‘i’__;_o]-oﬂl ANP«] AlAY #4714 0] 7}
halx] 55 AlEst

3} renin-angiotensinA| 2] Hz 24 1.¥qte] o
A2 & Al glo]l B FAA0] &=
ez ANP7L Alqgk, dsid o gt 2o
o] g & sln vt e Hol FrlE A
Eieh, LA L} SAtol 4 HA] ANPFo| 5
7}sto] gl-2-o] kA 5|9l 2 v (Sugawara et al., 1985;
Sagnella et al,, 1986), Eej4 n&qle] AP wFal
spontaneously hypertensive rat (SHR)ol|4], ANPoj
g Foksld whe 9 2%, AsAe ARy F)
gh3-o] A gt WA ol wlsle] H2j3) 73ks|o] gl
€o] 2 159 r}(Kihara et al., 1985; Richards et
al., 1985; Pang et al., 1985; Gellai et al., 1986), ¥}
Holl A1e] A e dub-go] 23] HA 3| zhe}
Ho] 9l&% X 35| o] (Sonnenberg et al., 1983;
Tang et al,, 1986), & 9le] wbA] == G- x]o] 99|
o 24 ANP 5 2248 izt o4 5, o}
;:lxlzﬂ. /HU:YO til "‘“ Sit 2 7E1-[;]_.
ulefA] £ °‘i?‘°ﬂ/‘4 SHRe| &z ANPoj <] 3}
7|53t 9o Alolek AaA o dglzAo I
F7}x] hormone?] WES Ao gy 18
B4 24 % R Slof 9] ANP 29 Ao
e

Al

4 3 9 8
L H¥Es

3552 inbreedingdl A5 150~200 g W 2] 2]

A gt wiA9]l Sprague-Dawley rat, Wistar rate}

[+

1

N
R oox

LI =

A A 7.3 gF WA ¢l spontaneously hyperten-



—Z4ts 9 39

sive rat (SHR) 2 &3} Al g
Aejol A A-gshatch,
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_o,] LI o]z_ ‘:HE]‘EUQ o] Eo]_o:i .En_l-] )J-al-oﬂ,q
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Sephadex G-25 columnol] ZA A A 7}5l7 0.1 N
acetic acid2. 0.5ml/min®] 4% 2 elutiond} i),
Elution buffer+'0.3% BSA, 0.3% lysozyme=} 0.1%

titer -

iodination &



—d e eE A M22H A 15 1988—
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Fig. 1. Inhibition of binding of '?° I-atriopeptin
III to anti-ANP rabbit. antiserum No, 4
by ANPs and their fragments. Bo, 125y
labelled tracer bound at zero-dose ; B,
1251 )abelled tracer bound at dose shown
on abscissa. Bo and B values are corrected

for non-specific binding (NSB).
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Fig. 2. Inhibition of binding of 25 I-atriopeptin
III to anti-ANP rabbit antiserum No. 9
by ANPs and their fragments.
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Fig. 3. RIA-calibrated curves for atriopeptin III.

Either equilibrium or non-equilibrium
incubations were used. Bound form was
separated from free form by second body
(anti-rabbit gamma globulin goat anti-
serum) or charcoal suspension.

ptin II (r-ANP, 5-27), atriopeptin III (r-ANP 5-28)
3 -ANP 1287} AdAel A¢E gich, ol
1241 %] %] o] isoleucine Al methionine . 2. o %] &
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Fig. 4. Inhibition curves for atriopeptin III by

plasma samples and tissue extract,

9ol sl 83 ANPS] 24 r-ANPssh 4ig)
A9l A3 RIA A H4& 2% ¥4 No. 4
2 Alg3}gor, equilibrium %

RIA & ¥l asieh,

Fig. 30| A Mol ulebzto], bound formi} free
form¢e] E-2]o] gle] second antibody$] Algo| F
& A% Bolt: AL ohged,
suspensiono]] ¢]§ Hajul-S 2 &5}l

Y2 o 274We] ANPE 2 3 4o] & bound
forme] Aj4do] & E Y v}, EFF Ao FY&E
HolFo}, L8 RIA W] Fei 42l g noiZs)
c (Fig. 4).
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A4 lolME €A renin 4= 9
aldosterone x4+ wH@FolA ko), #A
ANP =+ 1¥HFolA 238 dAAsA 3t
(Table 1), &= renin % aldosterone 35+ AA
Y7¢ T ool €A ANP T F% o
ARRAE R} (Fig. 5), AAZF] FUA FA4F
AY A7 W& 34U Sprague-DawleyF
9 Wistar 9] 4] Fol = 1155428, 118.2+2.6
mmHggl o], TP FolAE 152.5+33.1
mmHg® ¥ & 2}o]& ¥ G} (Table 2), w8, x
% Na 9 KujAdeke adgo)A o34 ¢

disequilibrium

charcoal
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Table 1. Basal levels in plasma renin concentration, atrial atriuretic peptide and aldosterone in Sprague-
Dawley, Wistar and spontaneously hypertensive rats
- SDR WR SHR
PRC (ng Al/ml/hr) 47.03+ b5.54 3446+ 1.55 21.07 % 5.524% *
Plasma ANP (pg/ml) 139.44 = 28.70 102.35 + 14.21 322.86  55,40# **
Plasma Aldo (ng/ml) 0.57 + 0.07 0.89+ 0.04 0.45 £ 0.12%*

Values are the mean = SEM of 6 experiments. SDR, Sprague-Dawley rat ; WR, Wistar rat ; SHR, sponta-
neously hypertenssive rat. PRC, plasma renin concentration ; Plasma ANP and Aldo, plasma atrial

natriuretic peptide and aldosterone # , Significantly different from Sprague- Dawley rat ; *, signifi-
cantly different from Wistar rat, '#, *, P < 0.05 ; ** P < 0.005.
P RBII) (ong,ml) 60+19(n=6), % 64+24(n=>5) ul/min/kgo 2 u]
° J=-0.06x44h.7 23193 vk, o]wl %3 Na w4 28 Sprague-Dawley,
60.0 | r=-0.51 Wistar & SHRol| A 7Z}7} 5.354+2.59 (n=6), 4.94+
' ) p<0.05 1.71(n=6) % 1.62+0.58(n=>5) uEq/min/kgo 2
46 0 ' 2F KujAd gk 747 9.0242.66 (n=6), 7.17+1.14
(n=6) g 3.11+0.66(n=>5) uEq/min/kg. 2 SHR
Toll Al skt
20.0 ‘ - .
3. ANP So{of 2/t MAEI|S % HEY 52
0.0 . 1 L L L = Skof #g

P Aldo (ng/ml )
1.2

0.8

0.4

0.0

Fig. 5.

gkch (Table 2),
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Plasma Concentration of A N P (pg/ml)

o . - y=-1.26x+0.87
r=-0.61, p<0.01}

100 200 300 400 500

Plasma concentration of A N P (pg/ml)

Interrelationship between plasma ANP
levels and plasma renin concentration or
aldosterone in normotensive and hyper-
tensive rats. ®, Sprague-Dawley rats ;
®, Wistar rats ; O, spontaneously hyper-
tensive rats.

Folol Eofde] yuFe Sprague-

Dawley, Wistar, 3 SHRo)| 4] 7+7} 73.0426 (n=6),

ANPZ Ealylz 1087} &
Ae J'i?_', -—‘——Fé%]'“—"l"]‘xf—’_'.‘?_ oA 9] 5k AN
9].o.v (Table 3,4,5), ZAYFolA ] x|&Hoz
ebste}h, 28 3 Na wjAl2 g ool o4&
FANZ F T F71E 2o}, SHRolA
£ FrEsE Holx sk

Y7} renin = £ P4+ ‘{} Sprague-Dawleye]|
Ae 7348 Bglou, SHRoAE 7h49] 7dke
Ao} Fod zfole oyl

ANPE- 40871 o3 749 3] qlul &

oA B A dete 51748 Bglow], mdEgt
WA Foll A B 2 &l E3E B Gch(Table 6,
7,8). ko] Frls Bo] 3|7} Zolut A&
& Bolon, g A&H Folos BF5tn
A3 44% 02 J2A, Naide 2E 4
2ol Fof ArI75<t AAE F7HE wack,

ANP Sclof &|3 Al E3HE Achange2 AT
o} (Fig. 6). 0] 3 20354} SHRoJA] 3227}
AT etEAE nolon, Nawdl S7bass

Told A4S, WY 4

_&

z—]xl- u;l

&
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Table 2.

I SHRo| 4 ANPo| o8 A% % 528 #v] &z —

Differences in arterial blood pressure, urine volume and excreted amount of electrolytes in

Sprague-Dawley, Wistar and spontaneously hypertensive rats after a given time hydration

SDR WR SHR

Blood pressure (mmHg) 1155 £2.38 118.2 £2.6 153.5 £3.1# 4 **
(n=22) (n=22) (n=20)

Urine volume (ul/min/kg) 157.82 £ 29.70 118.09 £ 21.48 86.75 £ 12.61*
(n=22) (n=22) (n=20)

UNaV (uEq/min/kg) 9.01 £ 2.27 7.563%1.80 1.33 £0.29## **
{n=22) (n=22) {n=20)

UKV (uEq/min/kg) 1051 £ 1.12 6.98 £ 0.83 . 6.63 £ 1.06#
(n=22) (n=22) (n=20)

Values are the mean * SEM. SDR, Sprague-Dawley rat ; WR, Wistar rat ; SHR, spontaneously hyper '
tensive rat. UNaV, UKV, excreted amount of sodium and potassium. # , Significantly different from
Sprague-Dawley rat ; *, significantly different from Wistar rat, # , *, P < 0.05 ; # # , ¥* P< 0.005. .

Table 3. Effect of intra-arterial infusion for 10 minutes of atriopetin III on renal function of unane-
sthetized Sprague-Dawley rats

I I 1 v \% Y Y\
BP 118.3 117.5 108.3* 109.2 111.7 111.7 113.3
* 557 = 69 t 76 £ 8.0 + 8.8 + 8.0 + 71
uv 0.131 0.110 0.159 0.082 0.080 0.065 0.083
* 0.046 *+ 0.032 £ 0.040 * 0.029 T 0.028 * 0.020 * 0.025
UNaV 6.28 6.66 12.53 5.16 5.09 4.34 5.17
+ 2.18 T 2.27 + 3.39 * 2.02 * 2.00 + 1.81 * 2.27
UKV 11.21 9.61 11.09 7.70 8.22 7.37 8.36
+ 2.08 * 1.79 * 2.06 * 1.66 * 1.63 + 1.85 * 1.80
PRC 79.21 65.80 45.20* 64.04 71.30 69.70 71.40
1+30.60 +25.31 * 18.21 +22.90 +29.00 +29.20 1+29.60

Values are the means + SEM of 9 experiments. I-VII, Urine collection periods of 20 minute duration
each. Atriopetin III, 1 ug/min/kg, was infused intra-arterially for 10 minutes after the second colle-
ction period. BP, blood pressure expressed as mmHg ; UV, urine volume expressed as ml/min/kg ;
UNaV, UKV, the excreted amount of sodium and potassium expressed as uEq/min/kg ; PRC, plasma
renin concentration expressed as ng A I/ml/hr. *, Significantly different from control period, P <

0.05.

SHRel| A @13 zteks|o] vielde}, ANP Eo:]7]
7459t E A aldosterone F5 & 25 74519

|, SHRo|A %5} A4 0.2 vhebkek (Table 67,
8).
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Atriopeptin III (r-ANP 5-28) 2 k| # o1& »
29 No. 4 G4 E WAs] Y7l ANPE 24 b
ol gelAede vedFa 9le,

Aol A gAsIol FulE ANPE 2 2172
7} B} o) £ pro-ANPe} tj£o] pro-ANPY] C-
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Table 4. Effect of intra-arterial infusion for 10 minutes of atriopetin III on renal function of unane-

sthetized Wistar rats

I II 111 v v VI vl

BP 118.1 117.5 106.3** 110.0 113.8 113.8 113.1
T 43 = 47 % 5.6 * 6.6 % 6.1 * 56 £ 5.3
uv 0.062 0.055 0.119* 0.050 0.049 0.049 - 0.053
+ 0.018 * 0.022 £ 0.050 + 0.022 + 0.020 + 0.022 = 0.017

UNaV 1.42 1.11 6.02 2.35 2.75 3.55 3.82
+ 0.46 * 046 <t 3.14 + 1.05 + 0.38 + 0.95 + 210

UKV 4.91 3.88 7.29 4.44 4.86 5.68 6.61
: * 0.76 * 0.64 = 1.77 * 0.80 + 0.85 + 1.22 + 1.22
PRC 84.31 79.82 53.44 62.92 71.10 88.40 95.98
+16.94 +15.63 + 9.23 +11.98 + 13.48 + 29.06 t 28.70

Values are the means * SEM of 10 experiments. The other legends are the same as Table 2. * Signifi-
cantly different from control period. *, P < 0.05 ; **, P < 0.01.

Table 5. Effect of intra-arterial infusion for 10 minutes of atriopeptin III on renal function of unane-

sthetized spontaneously hypertensive rats

I II II1 v A\’ VI VII
BP 151.9 151.3 141.3%** 144 .4**%*  145.6** 148.1 147.5
* 6.7 = 7.1 £ 6.7 * 6.9 x 74 ks 74 % 7.0
uv 0.094 0.072 0.060 0.019 0.028 0.033 0.058
 0.022 + 0.021 + 0.012 + 0.005 * 0.004 * 0.005 * 0.020

UNaV 2.40 0.86 2.55 0.66* 0.66 0.58 0.47
* 1.20 * 0.31 +* 0.74 + 0.17 + 0.19 + 0.16 + 0.14

UKV 5.49 5.43 5.06 4.32 4.69 4.76 5.45
+ 1.23 + 1.07 * 0.61 + 0.90 + 0.60 + 0.68 + 0.95

PRC 45.70 45.07 37.60 42.74 45 .40 48.00 46.91
1 10.40 + 8.46 + 7.60 + 694 + 5.19 + 7.95 + 4.94

Values are the means £ SEM of 8 experiments. The other legends are the same as Table 2. *, Signifi-
cantly different from control period. *,P < 0.05 ; ¥*, P < 0.01 ; *** P < 0.005.

7} el E 2 12419] 9|7} methionineo. 2, A
#, WA 9 7}E o 4+ isoleucine o 2 o)X 5] 2}
o] 7} 9l2-¢] ¥ 15|l c}(Graham & Zisfein, 1986),

ANP2o] 124 9|7} isoleucine 9=
methionine Q%] &) x}ole]| wle} dalle) A FE-A
o7} & AL ANPY $x723 124 9L
dojeln o2 alske] 3538 HolFn Yk, ANP
Al 544 TR £ 472 Aol 4 58 bond
7} 54313 fragmento] hshod & WA AYL
osla] e AAE Belol 223 4L % 2
4% 7 e,

j24

A
o el il

91713 2] ANP (12-methionine ANP)v} #4232
ANP (12-isoleucine-ANP) of] t]d}e] = efdq)
A4 2 o) & 54 No. 45} 21748 &) ANPol= 7
s shorth, WAY) ANPolE AHHQ ALE
2ol Al No. 95 FAlo] AHE-3lm 24, ANPY
727} JeiA YA e FE9 ANPY EAFz
7} QA7 ol E3heR] WA Y] Solex] FHE &
A& Ao A7, dubd e RIA #hel ¢
o] bound form¢] Hzjo] AlL=3 9l second
antibodyol] 2]3 wlyo] B Al oA L charcoal
suspension W] 2 o} of 2] 3k whilo] =) £ A
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Table 6. Effect of intra-arterial infusion for 40 minutes of atriopeptin III on renal function of unane-

sthetized Sprague-Dawley rats

1 II 111 v v Vi Vil
BP 118.3 108.3 100.8* 111.7
* 45 * 3.4 * 4.2 + 3.9
uv 0.164 0.163 0.233***  0.153 0.098 0.107 0.120
+ 0.041 £ 0.034 = 0.039 + 0.028 + 0.016 + 0.022 + 0.027
UNaV 11.17 9.87 19.02%* 18.54%**  11.27 6.04 6.64
+ 3.81 + 3.13 + 4.87 + 3.68 + 2.05 + 1.49 + 1.73
UKV 9.47 9.15 10.53* 10.56 8.74 7.01 8.30
* 1.29 + 1.29 + 1.26 + 1.63 + 1.07 + 0.95 + 0.74
Aldo 1.17 1.05 0.95%* 1.04
+ 0.05 + 0.06 + 0.04 + 0.07
Values are the means * SEM of 12 experiments. I-VII, Urine collection periods of 20 minute dura-

tion each. Atriopeptin III, 1 ug/min/kg, was infused intra-arterially for 40 minutes after the second
collection period. BP, blood pressure expressed as mmHg ; UV, urine volume expressed as ml/min/kg;
UNaV, UKV, the excreted amount of sodium and potassium expressed as uEq/min/kg ; Aldo, plasma
aldosterone concentration expressed as ng/ml. *, Significantly different from control value. *, P <

0.05 ; **, P < 0.01 ; ***, P < 0.001.

Table 7. Effect of intra-arterial infusion for 40 minutes of atriopeptin III on renal function of unane-_
sthetized Wistar rats
I )1 I v A% VI Vil
BF 121.4 114.5%**  107.3%** 118.2
+ 2.8 + 33 + 33 + 1.9
uv 0.163 0.184 0.253 0.192 0.076 0.137 0.159
+ 0.034 £ 0.026 =+ 0.040 + 0.028 + 0.012 + 0.031 + 0.032
UNaV 12.62 10.34 19.89* 25,04 ** 9.61 8.38 7.73
+ 2.70 + 2.08 + 3.54 t 3.24 + 1.15 + 1.63 + 1.63
UKV 8.53 9.25 11.36 11.65 8.72 8.88 8.85
* 1.30 + 1.06 + 1.37 + 1.26 + 1.98 + 1.58 + 1.30
Aldo 1.38 1.09** 1.08*** 1.21
+ 0.19 + 0.13 + 0.14 + 0.15

Values are the means + SEM of 11 experiments. The other legends are the same as in Table 6.

&, AHE3HE buffer systeme] Aolsh, ] B4
Aol dH Aoz FEUt,

2 aele] WAFolA, SHRS Yl ANP 2
o] A3 F7t=lo] glglerd, o] SHReJA vk
g A#E ¥ 13} v} (Imada et al., 1985; Gutkowska
et al, 1986) 2} A3k, F Hte] o]n] Al H
o] & W] AN ANP =& ¥t A7
g Ao Heo FulFAle osled P

¥59 3748 o AE Aoz 47H e} (Cantin &
Genest, 1985), °l2{3t Ase Lol st 3=
o gAH ANP =9 Fr7tE 23 AJLE
(Sugawara et al., 1985; Sagnella et al., 1986)2] 7
sho} ek sigic, W ANP 3557} SHRe
Al ¥ she] WA AHell= lz HA4HFo 4
A&} Aol 7} glolet, A7 o] Frbste] mE o] W
A== wlloll o] 22jxfof HAHFo v F-9f
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Table 8. Effect of intra-arterial infusion for 40 minutes of atriopeptin III on renal function of unane-

sthetized spontaneouly hypertensive rats

I I III v v VI viI
BP 154.5 148.0 141.0 147.0
r 2.0 + 1.7 + 28 * 3.8
gv 0.065 0.065 0.096 0.147 0.081 . 0.045 0.075
+ 0.012 + 0.015 * 0.023 + 0.032 + 0.018 + 0.010 * 0.027

UNaV 1.18 0.72 3.48 8.64 4.02% 1.89 2.33
+ 044 + 0.32 * 1.35 + 2.35 + 0.97 * 0.61 * 0.88

UKV 6.06 5.37 6.49 8.58 7.10 5.19 6.51
+ 1.37 + 1.42 + 1.89 + 1.53 + 1.66 + 1.62 + 1.52
Aldo 1.00 0.75% 0.71%* 0.76*
+ 0.08 + 0.04 + 0.05 + 0.07

Values are the means £ SEM of 10 experiments. The other legends are the same-as in Table 6.

A £ AW $EF 2ol A& (Imada et al,
1985; Gutkowska et al., 1986), 138 qlof &3k Alu}
9] stretch ufj- %0 2 A7tgc) o3 dAL of2
¥t 2l salt-sensitive Dahl ¥ Aol A 5 & 4
,,l o] (Gutkowska et al., 1986), o]z =2 &=

& WA ANP 55t 19 Ee2 4gsln
%l"%.

A4P4Ta vlag @, SHReIH @3
renin -4 5 9} aldosterone ¥%.9] o] & HojF B
777+, SHRo|A  renin-angiotensin-aldos-
eroneAle] A8E WA RAYD ATE
(Koletsky et al., 1970; Shiono & Sokabe, 1976; Free-
man et al.,, 1975) 3} u]<=5}g o n], SHRo| A ® oz
olei g AMAte], x5 4 ANP a3 o &
U, Aoldt A4l 29lel elshel viehte 3
qlx]_‘:_ 511/!1 % oJ-r,} uq/q:,l- AAE Ao 7 £
o= FAYl renin % aldosterone FE & A
ANP 5%t S 4aaAL oln 9ot (Fig 6),
Ztzte] WA ol A = o] 2] gt AF3hA| 7L Al
Yoz o 27 vholch,

o A ake] hypotonic solution 3]0l 2]3§} hydra-
tionol] gk =3, Nauwjde] Z7pukZo] glo}A]
SHRe|H @713 Zebslo] §le, ol AlZojale
o F7b7k ANP 36 S7be) $28 o147} 2 4
ot AHA 2 Ee] A 7+e wof (Cantin & Genest,
1985; Palluk et al, 1983), SHRo|AE o] &} up
o Abolsk e AalA e AFE A s

ANP2] 5 Fojo] 2§l diuresis®} natriuresis
+ 2 H3te AR E 7|Fsle] A4 =, SHR
A Asel g4 Bokeh eldR Ase
Sonnenberg 5 (1983), Marsh 5 (1985)4 Hyolal
A3t glevt, Foigk ANPoll tigt SHRoj| 4 o] 7
3kg] ‘J’E}‘?}%’% B 138 A7} (Kihara et al., 1985;
Pang et al,, 1985; Gellai et al.,, 1986) ¢] ¥ 119} = 3}
o] & Ho|x glr}, Sodium tA}e] o] Aol o] 5te] 3
& Qo] HEAY 5]+ Dahl ¥l A] 9] salt-sensitive ~of] 2] =
Fol 3l ANPol| o] g w8k W NawlAdZ7taa7 &
# 3 #}ek= o] 9l .o = 2 (Hirata et al., 1984;
Snaider & Rappo, 1985) = 28 3}ke] g 9l o 2.4
ANP°ﬂ I:H‘o‘]- K]ZI—_,] 7‘-0__]:5—_] H].__/H o) ,,]/(‘:]5‘]- Al
o}, mohE n8ete] 5229l DOCAsalt 78
bl Aol A= 2.8]3] ANPo]| o3} Al Auk-8-A] = &
&3} Na WA 571 w71 743t o] 9lgo] ¥ asof
3le] (Kondo et al,, 1986), zEqlula] AlAol]A]g]
ANP2| uh3-Aol 3 THA <] |42 ofx] ol
v A7l e A 2,

SHRo|| 4] ANPoj| 2] & o] &7} 7} c}& B 9} 3}
ol ol ol 47 AAYAL Holold 2& A
QA& o}# & < glo}, SHRejA] arginine vaso-
pressinol] ¢] gl diuresis % natriuresis7} A A& g} o
ZFel vt A A A 5] Yok A (Kim
et al., 1987), furosemide ¥-¢3oi| 2] 3} renin Hu] &
sta szt Zheksel glebe A (Cho, 1986), ¥jx

angiotensin II % arginine vasopressino 2] g} renin
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Effect of intra-arterial infusion for 40
minutes of atriopeptin III on urine volu-
me and sodium excretion in normoten-
sive and hypertensive rats. *, Significantly
different from Sprague-Dawley rat,

P <0.05.

2u] QA7 o] ztefsle] glebe A (Chung &
Cho, 1985) -2 A& ulo]], AlA7| 50l o 3 u|
A4 e E7} ] peptide hormoneo]| o 3} H}-8-4
o] SHRoj|l4l&= Aubdl o2 ¥izgo] glon, o]
3 =5 7508 ql3le] ANP Foio 23 A=A
RS Mol & HolE Aoz Azt Al
A 23wl o], ANPo|| 2]} renin Fu]7H4 €]
750l AAE Y thzFoll A Bebe o] ZHefslof gl
o8 23 A 748 1;.]__?‘_ 7}5-51 A st za)
ANPS| A13715 o 322 2e|dA7s, 3
Ay 5] 25 A Zake guanylate cyclases %3
cGMPe| E%7heh faksol waAul gl
(Graham & Zisfein, 1986), ANPS] binding site<}
guanylate cyclase$} o} xt3] DA 5A Heis]o] &
7454 (Kuno et al,, 1986)2 73 wjol], SHRo
A9 Al 5] zherg Alo] ANPY| receptor 43
9] ], post-receptor ~Fol &= AR = Yoz o
% 2soicl ¢ vpz AR,
ANP 5-oio] 2J3l renin 2] 7r42] 7|4, =
swain 218 3017} A5 e Wbt Ao
2|
;’('1

[‘_u

A kol Wi glol] of3le] bt Aoz A7
o] (Lee & Cho, 1986), A} wbA £ o 3k
eS¢ A += olg A Ao

ANP Fojol o3 @ ha}7huhg-5ol = SHRo| A
FAd T vlaste] & o folrt glon, IR
ANP FE+ 238 Folglsol s AlAu-go] okt
5o} 91&-&, SHRe] ol Falso] l& % 3l
£ Aol

Y &° = r1r

Z =

A Qhul 7ol Hejd maglel w3l
SHRol| 4] #4W] ANP 55§ &3 st} A 2319
ow, EWy ANP Fofo] 2§ A7) 59 Wshs
A A ST,

ol A ko] hypotonic solution F-ojof] 2] 3} diuresis
) natriuresis 8H-2-& SHRoJ A @A 3] 7Hekso] gl
Ak,

EH ANP Fofol 93} wak 2 Na wjAdF 7
$-2 SHRej|A #=s}A] zheks]o] ugich,

]4e] A3He ANPol| o 3 Al 4ukS-41 o] SHRo|
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