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Some Aberraticns of the Renin-Angiotensin System
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Department of Physiology, Jeonbug National University Medical School

Enhanced activity of renin-angiotensin-aldosterone system has been suggested as a cause
of the high blood pressure in certain forms of experimental hypertension. In spontaneously
hypertensive rats, however, increased activity of the system has not been found, and even
suppressed renin-angiotensin system has been reported in the spontaneously hypertensive rat.

In the present experiments it was attempted to explore the possible alteration of the short
loop negative feedback control in the hypertensive rat. Experiments have been done in the
anesthetized spontaneously hypertensive rats(SHR) as well as in normotensive Wistar and
Sprague Dawley rats as control.

Responses of the plasma renin activity to the intravenous L-isoproterenol were dose-
.dependent, in both SHR and normotensive control rats. Hypotensive responses to smaller do-
ses of L-isoproterenol were more accentuated in SHR than in the normotensive control rats.

Angiotensin II given intravenously suppressed plasma renin activity in a dose dependent
fashion in both groups. However, these suppressive responses were significantly attenuated
in SHR as compared with the normotensive control rats. Treatment with angiotensin I-
converting enzyme inhibtor did not correct the attenuated responses of the plasma renin
.activity to angiotensin II in SHR.

Intravenous infusion of arginine vasopressin also produced a dose-dependent suppression
of plasma renin activity in both groups. The responses to arginine vasopressin were also
-significantly attenuated to the normotensive control rats. In the sodium-depleted SHR,
.arginine vasopressin did not suppress plasma renin activity, whereas the suppressive
responses to arginine vasopressin in the normotensive control rats were not different from
‘the untreated control rats.

These data suggest that there may be a derangement in the short loop negative feedback
«control of the renin-angiotensin system in spontaneously hypertensive rat.
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Fig. 1. Relation between the blood pressure chan-
ges and growing in various strains of
rats. Systolic blood pressure was measured
by plethysmographic method.
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Table 1, Effects of L-isoproterenol on the plasma renin activity and blood

pressure changes in the
hypertensive and normotensive control rats

L-isoproterenol

SHR(n=6) Wistar(n=9~15) SD(n=4~8)
ug-kg-l.min™?
* (10min) PRA SBP PRA SBP PRA SBP
0 250. 6 141.7% 276.2 109.0 224.8 "116.3
+29.2 +9.6 +34.2 3.4 +29.7 4.2
0.025 423.2 83.3 685.6 97.5 256. 5° 112.5%
+78.0 +10.9 +120.1 2.5 — —
0.075 — — 1,257.6 75.0 351.1¢ 87.5¢
— — +300.9 13.1 184.8 +7.8
0.25 785.5 70.8 1,244.1 76.5 648. 4° 85.0°
+102.7 +10.1 +165.2 6.6 — —
0.75 1,188.4 70.0 — — 678.1 73.8
+210.1 +9.6 — — +68.6 +5.7
2.50 1,633.3 66,7 2,294.1 67.0 1,021.9 70.0
+269.7 +8.2 +256. 3 4.9 +126.7 1I5.6
7.50 1,991.5 67.5 3,015.5 63.5 1,257.0 69.4
+361.9 +6.5 +359.6 5.0 +176.1 +5.6

PRA, plasma renin activity, ngAl-ml-!.hr!; SBP, systolic blood pressure, mmHg; SHR, spontane-
ously hypertensive rat; Wistar, Wistar rat; SD, Sprague-Dawley rat; *Significantly different from
normotensive control Wistar(p<(,01) and SD(p<.05); *n=2; °n=4; Numerals are mean+SE.

. 120r © SHR
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2 - Cont. CEI
N @ so
% 100t E —@— -¢- SHR
c ) 2
g K @3- & SD
o o .
T 8o g 1.4F -O- Wistar
3 5
2 E
= 60- 2 -
£

N 2
o !
£ 40F §
< 2 |
z £1.2
Z a
 epf g
= H
Z 2+
3 0 \ \ L ) L 3 2

Q025 0075 Q25 075 25 7.5 I

-isoproterenol, “kg-l.zin-1
. e A . .. 1.0%- L = —
Fig. 2. Responses of the plasma renin activity to 0 01 03 10
the intravenous L-isoproterenol in hyper- pogiotenstn 11, ug-kg-lminl

tensive and normotensive rats. Fig. 3. Increase of systolic blood pressure by

angiotensin II before and after converting
enzyme inhibitor. *p<0. 05, compared with
normotensive control rats. **p<0, 05, com-
pared with control SD rats.

oceptor agonist, isoproterenol ¢ 94_ 5t ¥ & renin
FA5e) HsE SHR o AArdghe] s 464
Fretaz} stgdel(Table 1, Fig. 2).

SHR 9] &7 w9 & 32 =7 141.7(+9.6)mmHg
BA A A ol o 2w A gl Wistar & Sprague Dawley

rat 9] = 109.0 2
A &

116. 3 mmHg o]}
dehg 2gich

wshed )5
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Table 2, Effects of angiotensin II on the plasma renin activity and blood pressure changes in the
hypertensive and normotensive control rats

Angiotensi}’l _H SHR Wistar SD
ug-kg™-min™ PRA SBP PRA SBP PRA SBP
0 78.1 145, 0* 64.0 102.1 147.5 118.0
+11.0 +4.2 +11.1 +1.5 +23.3 2.6
0.1 40.4 157.0 14.6 115.0 74.0 125.()
+6.2 +5.2 +5.8 +3.3 +15.4 +1.6
0.3 27.2 169.0 6.6 124.3 33.9 143.0
+2.9 +7.0 +2.7 13.4 +6.6 +2.6
1.0 19.1 184.0 1.7 159.3 30.2 160. 0:
+2.8 T5.3 +0.5 +6.3 +4.6 +2.2
Other legnds are same as in Table 1.
Table 3, Eff(?cts of angiotensin II on the plasma £ 10 ® SHR
renin activity and blood pressure changes 2 f
in the CEI treated rats 3 T B SD
Angiote- g 06 O Wistar
n sirll{ H1 SHR SD E
ug-Kge =
ug- <8 PRA SBP PRA  SBP S oal
Non-CEI 6.2 144 1641 1225 3 N
+12.7 +3.0 £27.8 +3.1 é o2t -
CEI 0 298.9 135.7%  618.1 113, 3%* =
+57.7  +41 4920 2.5 oL ; , ‘
0.1 153.6 152.1 249.6 137.8 o o1 0.:13 X 10
otensin s ug-kg-l.min-
+3.4 42 E338 28 . "“‘b ot Lot
ig. 4. Suppression by angiotensin of plasma
0.3 80.1 162.1 104.6 153.3 renin activity. *p<0.05, compared with
+14.8 +3.3 *£18.6 +3.6 SD rats; **p<{0.001, compared with

* #xSjgnificantly different from control SBP
(*p<.05, **p<.01). Non-CEI; control, i.e., before
CEI values.

SHR o A qte] )= Ael]4] L-isoproterenol
Foidl 93 ¥ renin BAEE, FHHd wHe) 9]
AALe A3 Srhskgdovt, 2 gAd e FTat
ol o3t Aol & Helxl ¢fskeh. olw] ¥k SHR
ol A &7 & HAE L FEE oA FA
ke Az A e k] Aol mgoa} B oF
& YA e olE Y TR YAV AoE
4397

P o

II. 8% renin &4 = =H2| short-loop negative
feedback

A] 1) Angiotensin I10{] 2|3t 8%t renin AUz

Wistar rats.

& : ] angiotensin I (5-1le) 0.1, 0.3 & 1.0
pg-kg lemin™ o] 10¢7E B ke Sobe), %
renin ¥4 X9 oAEZ R ci(Table 2), AAgqre
o ZW Aol 48] & ok Wistar rat o] Al = S 102.1
o4 115.0, 124.3, 159.3mmHg, SDel A= 118.0
ol A & 125.0, 143.0, 160.0mmHg & x5t o
49 E/E doglon(Fig. 3), ¥4 renin Y=,
+ ¥ StetE o v #H SkA] Wistar rat ¢} SD o)
A 7z 2125 %3F 64,0014 14.6, 6.6, 1.7ngAl~
ml~!-hr'e} 147,5¢14 74.0, 33.9, 30.2ngAl.ml-i.
hr'z Ax dA1g-S ngel(Table 2, Fig. 4).

SHR o] 4 = u] 525}A] angiotensin T 5o o] &5 &
ko] Fobket dEe] A% renin FAYEY JAE my
o}, Fig. 4% 8% renin Y =9 w38 o2z 919}
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Table 4. Effects of arginine vasopressin on the plasma renin activity and blood pressure changes in the

hypertensive and normotensive control rats

Arginine SHR Wistar SD
Vasopressin
mU-kg™! min~! PRA SBP PRA SBP PRA SBP
0 116.4 145, 0% 115.1 112.5 172.4 113.0
+7.9 +4.7 +32.9 +8.5 +26.9 +4.1
1 102.7 146.0 96.1 110.6 122.6 113.0
+5.5 +6.2 18.9 +7.0 +12.8 +4.1
3 90.2 148.0 86.1 113. 1 93.9 110.0
+12.5 +8.8 18.3 +7.4 +12.3 +5.5
10 92.5 153.0 61.5 116.3 70.1 121.0
+12.7 8.8 ~+15.6 49,2 +8.5 +9.3
Other legends are same as in Table 1,
=4 . Cont CEIl
ol 5 ® SHR
F} w i
3 osh > R SD
-5 -
2 - £
E o :
g #* © 10F
= 5
2 o2- g
g =
E ) [ W TSI L — £ o8r
3 0 o1 03 0 o1 03 10 =
& Angstensin 11 Aoguotensin 11, ug.kg-domin-l g
2, 2 20,81 ;
Fig. 5, Suppression by angiotensin II of plasma £ OB}
renin activity in the control rats and the =
rats treated with CEL §
* p<0.01, compared with SD rats; z O4|- '__

++ p<0.05, compared with untreated control
rats.

Mz Easted PUATEY W AT BelFm
vt Fo}al angiotensin [ & k&) Frlel] o wl# )
o @7 renin FHEE GAHL Y& BdFx g
th 7ol A4k T HANA A= angiotensin
14 ¥4 renin ¥4 E JA &3t SHR o4 #2]3
Al Zreks ol sl gvh

2) Angiotensin I H2IE A A E2| Angiotensin
IT0f o5t &%k renin EAF o] o{H : Angiotensin
I -converting enzyme inhibitor (CEI) && %, ang-
iotensin T ol ¢j& 41573 hormone ¢ ¥ 33 43
A (Taylor et al., 1984)¢]v} ¥ A renin A £ o
Az 1T 4 913 (Le Boff et al., 1982)0] oA
g7 w B, ¥ AP CEIQ SQ 20,881(1 mg-

- 30 100

0O 10

Arginine Vasopressin, mU-kg-l.min-1

Fig. 6. Suppression by arginine vasopressin of
the plasma renin activity.
*p<{0.05, compared with SD rats.

kg leminT))$ 1087k FAF oA Fo5hE ang-
iotensin To] 9% ¥4 renin FAEY AAIAE
kst et

CEl 2 2 €4 renin FHE L 7909, o7
3+ =75 Asidl 4 angiotensin T 0.1 ¥ 0.3 pg-
kg l-min~! B 27 &F renin BYEY oA
#23kgch(Table 3). Fig. 5% CEI % FolE SHR
o] 4 ¢} angiotensin Jof &3 &4 renin FAHE o
AxIe FT BFAA o Ao, SHR4
uk Ho5 zelE ngdvh. 28y CEIRSF ang-

e
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“Table 5, Effects of arginine vasopressin on the
the furosemide-treated rats

plasma renin activity and blood pressure changes in

Arginine SHR Wistar SD
“Vasopressin
mU-kg~t-min~! PRA SBP PRA SBP PRA SBP
0 101.7 162.7 54,7 118.3 218.2 126.7
+19.8 +8.1 +5.3 +2.8 +28.0 +2.5
1 112.6 159.7 53.1 116.7 172. 4 126.4
+20.1 +6.9 +9.2 +3.6 +26.7 +3.1
3 108.5 158.0 4.5 119.2 137.6 121.7
+19.9 +7.6 +9.7 4.7 +30.2 +3.8
10 103.8 161.7 29.3 127.5 111.6 121.7
+18.5 9.0 — +5.9 +34.8 *2.1
Other legends are same as in Table 1.
212r 060
: [ ® SHR
E ; ’ B SD
8101 Z O Wistar
&
= 5 040k
S e
<0al 5
£© L
B ¥ ,
5 £
%"06 — g 0201
% L .
= 04 - — 1 L g - {>- \
0O 10 30 100 * o T
Arginire Vascpressin, mU.kg-!.min-1 - L L ;
& g 100 120 140

Fig. 7. Suppression by arginine vasopressin of the
plasma renin activity in the furosemide-
treated rats.

* p<0,05; ** <0.01, compared with SD rats.
* p<0.05; *¥p<0.01, compared with Wistar
rats.

‘iotensin o) &3t Bty 25 g (Fig. &, HE
WA A A = HA A S

B)1) Arginine vasopressin(AVP)o| <2|gt &%
renin EMTO| M| : Table 46)84 B ufe} 7o)
AVP & 4987 A dE27z A9 £57 de2
SHR, Wistar, @ SD rat o] 4 27 3§ 145.0, 112.5
8 113.0 mmHg 24§ SHR ol 4 §83}A] 2ol gd= &
2+ 8 E vy

Vasopressin 1, 3 @ 10mU- kg lomin™! Fof&] &
St AAE G AE2HA A g =g} 5 X

SYSTOLIC BLOOD PRESSURE, RATIO OF CONTROL

Fig. 8, Relations between the changes of systolic
blood pressure and plasma renin activity
in response to infused angiotensin II,

B4 renin FYEY kg Btk SHRAAE g
AFAE Got Fo] Fotd HE P4 AL ny
th ol#] AVP Rejo] o3t et Wate WAlsix ¢
$vh. W4 renin BHEY WHE GE ZTdme o
2] gk ratio ® A3 v} Fig. 63 7+gted. AVP
10 mU-kg'emin™ %A SHR|4 FAL¢ o
2 4] wahe] 917 renin A EHAE R B
gt

2) Furosemide $£0{ £2| arginine vasopressin
o eigt % renin M T2 oA : AW sodium de-
pletion ¥ &4 renin 44X x4 AVP
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Fig. 9. Relations between the changes of systolic
blood pressure and plasma renin activity
elicited by angiotensin II in the rats
treated with converting enzyme inhibitor.
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SYSTOLIC BLOOD PRESSURE,
RATIO OF CONTROL VALLE

. Relationship between the changes of sys-
tolic blood pressure and plasma renin
activity induced by arginine vasopressin.
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2}, Lasix(furosemide) 5mg-kg !¢ 3% 28 274

furosemide *] g

W oFef, 247k HeEld F AT vk AVP A&
35 FA3A(Table 5), AVP 548 bl &
o3t wWzkg FAE 5 g, ¥4 renin AR
E AAEYY AEY A AR glgE A
4 & 4 gl 28, SHRAAE: AVP S g3
P2 renin 44 &3-F AL F @@ ol A
Fig. 74 & 4 dedh, A4E4Y d2gAd4q=

Zo) = w&i AVPO d% ¥F
renin <A &35 Holxw g2}, SHRIAE A5
AZHE T 5 dgdond, £%9 AVPAAE 2
35 ¥4 renin Y XS ¢4 FAATFE XY

| ot

I) Isopfoterenol off o8t EX renin &Mz o

ke

Catecholamine =¥ A F4 74 #85E nore-
pinephrine ¢] renin -§&»]x¢] p-adrenergic rece-
ptor & AFEe B FEd gdd FYHY
(Winer et al., 1971; Ganong, 1972; Assaykeen et
al., 1974; Keeton and Campbell, 1981; Torretti,
1982). & AdAstE WAL o] gzt in vivo el
A HW Zo]g isoproterencl & kel wl#ste .
7 renin A EY Fy1E& SHR g garadqre] A2
Adld AR 4 ggor, Wistar rato] wlsle
SHR o] 4] isoproterenol el &4t renin¥r-g-o] 4zt o
Ase e AFE 290t £ 9L dskeh. SHR
of 4 renin-angiotensin A1¢] ¥ qr w4 B L FA
o) Wy 9Fe FTHY FFL2 in vivo AYEH
A8 catecholamine & @3S AAY o= ¥R Pob
) 27t ¢} 8 S}, in situ perfusion technique(Sinaiko-
and Mirkin, 1978), in vitro slice technique(Cho,.
1979) 4l &} 8} isoproterenol & renin -f-¥] #3~) SHR
A gAlEel Yty ruE X QFAse) $EHA
ok 1,

2 4ol A isoproterenol Folof o7k Wb 3}
7ol R AF oty dlEZW A ¥]dte] SHRA 2t &
A3 veht AL FEE3 P& A isoproterenol
ol Wl ¥ako|ghut-So] gt of glel E L (Spector-
et al., 1969; Deragon et al., 1978)2}= 4 x| &hvt,
SHR sl A 8] " olEst7|ale] F-adrenoceptor 8] o4t
2 ol)ele ¥ w(Numao and Iriuchijima, 1974),
isoproterenol off 93t F ot Aol JAH glet-

X ¥ 3 (Toal and Leenen, 1984) 8} Abo) gfv}.
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ojze] X AYA} o8 dAtEY Buel e F
‘e, A% e o], inbreeding 3+ A FE A4
Aoloh AWFE AW Fo], F WA FY, AFTTE
2 AW TR Zel, Ael APk Xl Fd ¥
2 o g Azsrc}, Isoproterenol Bol & ¥ otsl7t
9% 27 renin BYEE 3742 2ol x 9]
FEAore Yoty shgol &3 A4 w3 3
renin ¥ 319 &3 (Tobian et al., 1959)% ¢ &
Aelv}, 2R} B-agonist 9] juxtaglomerular cell
o] e Al Fx(Winer et al., 1971; Ganong,
1972; Assaykeen et al., 1974; Keeton and Cam-
pbell, 1981; Torretti, 1982)7F & AL 2 Q2 ),
Yapstael 2A) o8 Fowkoldl A renin B4
E= dAE 4% 2ol YL, dahwdd 4
A 8q2dE A3A Zsst o 2AYE 2
b i N
=3}, epinephrine ¥ = isoproterenol o] €] 3} renin
g9 Frhst A% A4S AT Aolzke AlSME
¥ 3L (Reid et al., 1972; Johnson et al., 1979)¢)
BTt B4 Al e ohe A F
I «}%Zd—% 7 skl A= isoproterenol T of
ek 84 renin A X8 Erta s JEld 4 oS
Aolele B3 (Park, 1985)& ol & stz 9wt
Isoproterenol & £% Fo 7 715qke FA 3 39t
578 Ho]r}, isoproterenol Fof gkg Zakdlo® &
oFe] sF7-& giubst W sLE Rolx 92L& isoproteren-
ol S w2} ¥4 renin YAEY WAL stz
alek Fake] Frhaqlel velds] sl Ed 4% g},

_\Qé}'ﬂ.ﬁ:{o

II. Angiotensin IT 0 2|8t &%+ renin g4 o]
Xl

T T4 Yl 2 fxY g gl dug
o224
1958; Larach et al., 1960)7} A A5 % Vander 2
Geelhoed(1965)& =H = Aol 4 L5 ste) W ghglo]
X angiotensin [ 7} 4422 Xe¢ renin 2
AA s wWAshe], Fdu angiotensin [7} FaFg
Watele FabkAl Aol QA 28324 renin #
UE 2% Aol A¢ vusigs o A4e 2F
Ate(De Champlain et al., 1966) & -] (Bunag et
al., 1967) A1 & vpA] shels|glom, Aela] ofe] 2
A A% ¥A renin A X oA (Blair-West et
al., 1971)5 =}, renin $32)s} 214" 2 2 angiotensin

o] 2}3ts feedback 24 HL ¢Ashgc).

renin-angiotensin-aldosterone #] (Gross,

Astel —

£ 4¥A=E 444 ¥4 renin 4 =5} ang-
iotensin 9] ek mi& Fohwslske] Gujslxo
2 A (Fig. 3,4,58 N1 JYLe BdFw g},

Angiotensin T ol &%t renin oA & 3= SHR o] 4]
o] gleon, o Hste wres YAt glv.
o] = 3t renin QA F3}= CEl 2o Fo|E A5 v}
el o 2 angiotensin [ ol 2]% renin 7] &= @
A angiotensin [ ¢] W EXRrlE juxtaglomerular
cell #1414 angiotensin [ o] =3F 22418 w5
7118t Aoz ABHr],

Williams 5-(1978) % B4 =% i renin =¥ 9t 3}
=}ell A renin #2] 5 FA &= angiotensin ¢ ne-
gative feedback ]ale] A5}zl &-L& WA G
=, ol# g 27 o]4h CEIl Xele] ¢aled H4F
o2 HEo} & IAste] angiotensin T4 renin
-ﬁ-a] negative feedback FA A& AN FF3

, WEhA Ehg A WEE obd Aoz ey
D]-(Le Boff et al., 1982).

nE gk gl A Hoks ASATIA g W
angiotensin I of 9]—8]-@] ¥ renin AP XL A5
H7} F Al 42 S Aol ded EJ—(DC
Champlain et al., 1966)‘1' A3 £ AHASe=

oA ghom 1 o] f A gk

Angiotensin [ &g renin #2]¢ AA= A9
AFAA = (Michelakis, 1971)& o] 83 A @A =E 1}
Bk os, o]eq Rate dFH RS Ysid #He)
gt BT 4019 A3AAL ol 43 AFAAE
geql= 9l o= (Brooks et al.,, 1980) perfused 4]&F
(Vandongen et al., 1974)6]| A E @ aldZ3 L]
A Vel glo], angiotensin 9] renin £z o
AEAE YU Wbt RAgel AT A7
Fgsted 2 EHE hepdo] muslgeh e,
angiotensiﬁ I %o} 93 renin Al &3k} juxta-
glomerular cell o] ig} AAgAql AR olygr @
&9 F7F % afferent arteriole & 4o ¢4 73}
3 Asgora vepd Aozt FFE gt}
(Lauterwein et al., 1975). & 4@¢] A5t o=@
g MAT 45 9& A, CEl 54 3 ang-
iotensin [ FotAbsE 49 Ho3r W3te wAg &
= SHR ol 4 93 renin oA 5319 73 (Fig. 5)
s %99 YPhed WSl 2FET renin o)
Y 4% WHE BAT + A= A4LLY o
ZA A 8] db-g-2 CEld] 2 3le] & qre] wglel renin
QA kg A 7E A P& W] Fe, angiotensin



. AR A

Do ¢ &t 2otF e} renin 8 QA E3t Abo] o= =
47146 glel Zolrt ghFE Rolx glvh.

Angiotensin I ¢ ulgt 8k-&4o] Alejgt R ¥
=zH(Caldicott and Hollenberg, 1979)oll, = 4to]dh
3 827k (Papadimitriou, 1974) el kel 7F Yot A4
s}, angiotensin ¢ renin A Z 37} A4 X
g AL oty debd & g ALE, 2
g3 & 49d A4 % 5 & angiotensin T %
ool 95 YF5FFe$sh renin A FTAF FA
JERGEE g 52 angiotensin T4 Arelg 5ol
angiotensin T¢ T&4 F48 96l Aste ok
H3 go, Ao AR FHALE FE3n
dote AS AT .

II1) Arginine vasopressin o 2|5t ®Z% renin

gAYz o HEt

7 (Vander and Geelhoed, 1965)¢} #}e(De Cham-
plain et al., 1966)4ll4] angiotensin I 7} AZgezy
B4 reninfel& A RAelebs 2uF, Bunag s
(1967)-& ALYt = AL FF Wagle] AVPL
renin 48 & 4AE 4+ ¢ A 2asigs, Ta-
gawa 5(1971)2 AVP ] o} F £ 4 = renin o A
E97 982 =Astd reninfeje] AgEA 23y
oz A7skgeh

2 A AVP Y F9y S ost %o
2ol wlel ¥4 renin Y ES A} Lol 2
Z 3 girh. o=l g reningA EE SHR A ffst
A zrers el glglen, ol#ldt e WAL ojmAldl
o8 salt-deprivation ¥ o] % #AFE & + dd=
Z, furosemide £ F AP o2 A4
AVP ¢] 93 renin 9 #) 3= dose-dependent &}7]
Jelbut, SHR o) 4 & 10mU-kg!emin™', 1087k &

o Zd %= renin A &st FeEbA gkl

AVPo] 9% renin Al ZdE AAEte] wiste
= sale] glol (Fig. 10) vehvta glew, o A
7} (Bunag et al., 1967; Tagawa et al., 1971; Van-
der, 1968)¢] R.mso} 4Rk gk, Aladsde] 4]
A AVPo| ¢ %t renin $27F JA=" 4 3-8 (Brooks
et al., 1980)-&: AVP <] 2]3F renin #3218 QA7 4
A, otutE juxtaglomerular cell level o] =2 3§
A F3: Qe A drh 2l AVP Y A4
HA71%, F 235575 % Folu 75T o= 7l
o] o] gl renin A7l 53 Bk o Aol 54 gl
=AE obx #F4AsLA %+ (Reid et al., 1984).
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Renin $2] ¢ % =43} negative feedback =44
short loop ¢} angiotensin I & AVP ] zsl7} SHR
oA s geksle] 9l FAEHA ¢vf. Angicten-
sin T & AVP 9 renin-fe dA &7 calcium ¢
Z-e-& dxrs Ha= g el(Vandongen and Peart,
1974; Vandongen, 1975).
tration &%= cell membrane ¢} calcium permeability
7F 994 ZA (Fray, 1980)3}x
ot A4ls}, SHR S fxsg2 420 calcium
FE74 7 & 4 dete 2z (Yamori, 1983;
Furuta, 1977)= SHR o] A ¢] angiotensin [ @ AVP
o] ©1& renin & A 537} calcium v A}e] W F o} 2lad
Hel & Ae4dE At gk

22w, SHR A ¥ 3¢ angiotensin [ receptor
(Schiffrin et al., 1984) B angiotensin T e =13 &
AR Z-z2 -4 (Ljungman et al., 1983) 82
angiotensin ][ &) X-Als]d 4 Xe] receptor &1 A
(Williams et al., 1979)7F W25 gt 23, &
- renin %2l ¢} Aw o] 9l juxtaglomerular cell
¢] angiotensin [ =& AVP 4] 3lA7} receptor
level sl 4 w25 o] 917 wiFe] veld = glow
2t A4S A S, =8 A XY calcium FE 24
w22 ol3}e, angiotensin ¢ receptor £+ bind-
ing kinetics(Douglas et al., 1982)2] o]4to g <13}
of e £E & Aolshe 24 A5G

A 28] calcium concen-

A& renin {2 &

Ot
i

a4 nggd FEAFE 2ol spontaneously
hypertensive rat o) 4] renin-angiotensin #]¢] 5438
T3kt sy

SHR & Fawi 4y ofFel A =5 isoproterenol &
dose-dependent 314 & J— renin A XY =715 o
oo, FEd w3AdE HUT el gsieh

Angiotensin T ¢l 218t A renin A F 3= T
25 A dose-dependent 3+A] E}yt et SHR o) 4
w4 stAl z<gslel glgieh. Angiotensin e &3t
renin QA &3k 4o w33 gl skl

Angiotensin T w334 (ACE)Y dAjAlg SQ
20,88] B 3ol oFF 2T renin BAE JA A4 7
Fsjg oy, SHRAALE A4y el #lsteq =z oA
w37t eehgh.

Arginine vasopressin o] ¢ &t & A renin o A & 3}
= oFF RSl 4 dose-dependent §}A] VFEFELH, of
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2ak Al ass Yok waele R AVP
o] &3t renin A E3tE WEW AT uldted SHR
A4 e Fedsel ek

Furosemide %o Fol] o] 2 WA FolA AVP o] ¢35
renin ¢} A} £3}7} dose-dependent 3}A] ViEFREO0Y,
SHR ol A = renin o} &547F vhebvb] efokel.

o]4re] Aslz SHRH4 renin$E& ZAst:
short-loop negative feedback o o]4to] & ®HA|

skeieh.
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