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Characteristics of Control Mechanism of Renin-Angiotensin System in
Two Kidney One Clip Goldblatt Hypertension

Young J. Je-Gal and Kyung W, Cho

Department of Physiology, Jeonbug National University Medical School

It has long been suggested that the change of renin-angiotensin system is responsible for
the increased arterial blood pressure in the experimental hypertension. But the exact nature
of the cause and maintenance of early and late phase of renal hypertension is still contro-
versial. Increased renin-angiotensin system has been suggested.

To clarify the altered renin-angiotensin system in the early phase of two kidney one clip
Goldblatt hypertension(2K1C GH), experiments were carried out in the rats of 3,7, and 14
days of 2K1C GH rats, sham-operated, and control rats.

Responses of the plasma renin activity to the intravenous infusion of L-isoproterenol were
dose-dependent.

Responses of the plasma renin activity to the intravenous L-isoproterenol in 2K1C GH rats
were not different from sham-operated control rats.

Hypotensive responses of the 2K1C GH rats were not different from sham-operated rats.

Suppression by intravenous infusion of angiotensin I of plasma renin activity showed a
dose-dependent manner. Suppression by angiotensin ]I of plasma renin activity was attenua-
ted or abolished in the early phase of 2K1C GH rats.

Intravenous infusion of arginine vasopressin(AVP) showed a dose-dependent suppression of
plasma renin activity. Attenuated responses by AVP of plasma renin activity were noticed
in the ealy phase of 2K1C GH rats.

These results suggest that the altered renin-angiotensin system in the early phase of the
two kidney one clip Goldlatt hypertension may be caused by failure of the short loop nega-
tive feedback control mechanism.
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H3m, o] Bde] WR4+EE doAdn uuahgch
o]8} SA7)e] == oz Pagey Helmer(1940)&
reninej] ¢ste] QA= EFAo| angiotonin (Page
and Helmer, 1940)¢] el ¥ 334+ v] o] & Braun-
Menendez 5] hypertensin 3+ 5438 Edgle] ¥3
=z} angiotensin ¢ & z}% % (Braun-Menendez and)
Page, 1958)35l4] =+t

Skeggs 5(1954)¢ %3+ angiotensin & £=38tg
o=, =3} angiotensin-& decapeptide 81 angioten-
sin I, HAHE octa-
peptide ¢ angiotensin I E=7Fx7} EAF-L WA
At} (Skeggs et al., 1954). = % Gross(1958), La-
ragh 5(1960)% renin o] 2J3le A4 angiotensin
o] 24532 35)g aldosterone $31 % oA
gt Fad aqle] AL Adsted n ke WAz
hel] 9le] renin-angiotensin-aldosterone system o]
F49¢ FHa9

Renin 23 v}y ¢ s)u-(Haber et al.,, 1969), renin
A58 WA (Inagami and Murakami, 1977), ¥
renin-angiotensin system ¢ Q¥ A q Auiuby o U
A2 (Marshal et al., 1970; Ondetti et al., 1971;
Haber, 1980)-¢ =& ¢} 2 5} 318l 3 renin-angioten-
sin system o] e} A= e WA F83 FE &
praz

& AAe] AA= one kidney Goldblatt =3t
o Az (Miller et al., 1972)¢] 41} two kidney one
clip Goldblatt =& qte] # 4] 2 (Coleman and Guy-
ton, 1975) (two kidney one clip Goldblatt hyper-
tensive rat, 2K1C GH)¢jl Av), 25 28 qke] £7]4
angiotensin I-converting enzyme inhibitor & A}-&3%
o224 Y BAL JAYE F ULl #HIAA 44
a8l ote] £l renin-angiotensin system o] F83}
9gS o] waiziel. oW 2KIC GH AR 9
Zy)e| 4L angiotensin [ Axk#]4l salalasine] &
st "opslA S FAsA B, ol nEHY
R 7} renin shE WA JlAd AgE FATT
t}(Carretero and Gulati, 1978; Bing et al., 1981).
Sen 5(1979)¢ 22+t 2KIC GH A =g 4 F7]
8] ¥ete, angiotensin I X=tAle] st A& o
3.2 w2 ¢}, renin B converting enzyme in-
hibitor (CEDe] et 4 Rabae 9od 4 3
2% FAsel ATk AR ohlzh 3 HRol
% renin-angiotensin A 7} $43-& A Apstgish An-
giotensin A Ao &3t AQdnHT EFAAL ¢
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yhgo apgdle ok(Liegger et al., 1977)d] ¢l 3l A4
93 g F U Aojute fs—ﬁ%ﬂﬂ 2K1C
A FHERHA L& FES renineo]
= 2E e renin & E4 ) Hste]
Aoz Azdrh
"’—é 2 428 7L Agse TE,
w59 Agwgel =k Holst 9
R (Blanchl and Ferrari, 1983), ol=idt A% 284
renin A5 ¥ /l,l_?g- renin 3% = Ao} (Gross et
. 1964)7F 9l ¢ gk 2y 4EA A4
q.%%}-% 7ﬂ—r- 2710l WA reninBAEY FAHsF
Qe g7 T|AEe it ¢wzlesd (Carretero
and Gulati, 1978; Sen et al., 1979; Gross, 1971; Cho
and Kim, 1982) F-16l AL za<te A= £F
stz €4 reninBAEE A4 Ex A= 5]
2359l (Carretero and Gulati, 19785 Sen et al.,
1979). WA AAzP Zge] 9o A renin A4
Ex A% renin @Y EL & o] glFo] Has
9J o (Cho and Kim, 1982), =gt AAZ 22 HE 9
renin 2] A4 renin@ust HT Aol ggel
B35 g} (Park et al., 1978; Cho, 1979; Brooks et
al., 1980).
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A 2 A gk gt AR FH 4 re
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Chang ¥ Cho(1984)% 2KIC GHHAEH S 27]d|
QA DA AP g ol Ldld Bl F AN B
agonist o o} reninf2| W-gAJo] FAH e 9l2m,
renin §28 F4¢ negative feedback short loop gl
angiotensin T o] ¢ 3 renin+el A&7} Z
o] gl TR AgnEt A4 renin -2
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GdEFolol ot reninA Y WIE e £ 4
9ol 43589 vl3 = Nembutal 30mg-kg™1-& 27}
W FA2 R FERGE 8 AR 2 4
Qd 3tz o] & peristaltic infusion pumpe] 7 sls
Aeld A4dFE L2ml-brois) £52 Fgaiqe, 8
okl wishel AE-g glel A ETYel AL Atz of
& pressure transducer )] <A@ %}e]l multichannel
recording system o] 7] E-&}¢l o},
ducer &} o 5] 5w AJo]ol] &¢E FUAs Fo| hepari-
nized capillary tubed] <F 70pl 4 ALl

ol AAsl $A9 F AFARel A 4o
T+ H4lel 48 Ao Fog FE HA% GBS
08 FAed FTRG AF UG R WP re-
ninZ4E WHE 2YSGeh FEY FUL 1087

A4Ao2 FFate 2oy

Two kidney one clip Goldblatt hypertensive
rats(2K1C GHR); 442 Nembutal 30mg-kg™'¢ &
ZH R4 s Py, s FEAe
2 #2 flank incision-& 718t HE2AEW-L Sqb
Hor £ F gt A7 AYor Ry FA2HA
Helgt 3 o7l WA 0.25mm &) silver clip-& s}
S AALAE . A F AL ofFE A
A g A Wk

Sham-operated rats; =} flank incision % silver
clip & 4189 7ste 33 Adstze 2KIC
GH %3} 59 2448 datgsh

Control rats; o}% j_ FeAq AAE JEhx &
T A7 5 F3 2L 279 4FE 3o, sham-
operated 2] W ZFo 24 AP A-&shdet,

Sprague-Dawley(SD)
o Ald G Auel A A}

31
2 =8 s
£ FL3 54

Pressure trans-

2) Renin &M= 2] £ 2|3t Radioimmunoas-
say

4 renin A= LB (A 25p)¢ A8 A%
48 renin 71 A& ALL5}e, Y= angiotensin [ &
£A 35} plasma renin concentration(PRC)o 2 A
#akglch,

Renin 713 ¢ Cho & Malvin(1979)8 ¥ web
utEglon, renin@Yxe 24L& ¢35 angiotensin
[4 24 Sealey ¥ Laragh(1973)¢] #y-< w4
% Cho g Kim(1982, 19822)¢] wuhulol ¢j&td}.,
Converting enzyme 4l angiotensinses & oA A 2

gt WA 9 Renin Secretion Z
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EDTA, phenylmethylsulfonylfluoride ¥ 8-hydro-
xyquinoline & A}-£3}4 e},

A}£-3 kE & angiotensin ] (5-Ile, 9-His), 1-
ethyl-3-(3-dimethylaminopropyl) carbodiimide hy-
drochloride, 7}&
1 (5-1le), L-isoproterenol hydrochloride,
neomycin, Trizma, phe-

g 4 2] ¥4 albumin, angiotensin
phenyl
methyl sulfonylfluoride,
nylmercuric acetate, maleic acid, dl-propranolol &
Sigma #], Dextran-T70 &
I (5-1le), (tyrosyl-1'?6)]Jx= New England Nuclear
A9 A& AL

AgAse A Mee, 483 £94 AA
£ Student unpaired t-test &, AW K94 AA
£ paired t-test(Snedecor @ Cochran, 1967)e] ] 3}
g o, Pvalue 7} 34 0.05¢4 e 2ol A% F
oa Aol H/AR Agtth AEA]S TH-L meant
SE 2 39 e},

PharmaciaA] angictensin

A& 2 o

1) Moy L-soproterorol Fojof 2|3 #E re-
nin §4 =) E7tFD

=iy L-isoproterenol 8] Fol = o 2Tl el A

W AT glol4 BT s3Ad €3 renin F4 X

=718 g}, oleldt EsE A8 1087 AW
22 2 =g} ez Frskg s (Table 1,
Fig. 1).

A=y L-isoproterenol F-e¢l] £ 3l &4 renin 4
=8 Beg.e 2KI1C GH 7459 Fd4, sham-ope-
rated Fof wlshe] 7k gxld AL 2o, &

kA skt

A=y L-isoproternol 2o &3t EF s A%
ke s dogiond, 4y A4 T3 gle dY
gl gle] fod Aol WA 4 vk

2) Angiotensin 11 0| 2|3t &%} renin &M E 2|

A K|

Angiotensin I (5-Ile)¢] F Wy Fo = 2 F] 4]
v}, Sham-operated Fofl vk 27 AF-&3F H 49 o
a4 dulsd e, WAk €4 renin BAEY oAl
38 Ror}(Table 2, Fig. 2).

2K1C GH w4 2] 3] Fel4 A= angiotensin
I 5o 818 €% reninFAEL, HEI L =9
ST 317.9(F211.9)ol A 200.5, 111.6, ¥ 87.4ngAl-
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Table 1. Effects of L-isoproterenol on the plasma renin activity and blood pressure changes in the
two kidey one clip Goldblatt hypertensive rats

L-isoproterenol Control 2K1C GH Rats, 3days 2K1C GH Rats, 7 days

ug-kg~!.min™! (n=4~8) Expt.(n=8) Expt. (n=8) Sham—op(n=5)
(10 min) PRA SBP PRA SBP PRA SBP PRA  SBP
0 224.8 116.3 518.3 113.1 329.0 123. 1% 231.9 112.0
29.7 4.2 139.7 6.9 103.1 3.0 67.6 3.7
0.025 256.5# 112.5# 860.5 108.8 533.2 90.0 400.0 93.0
202.7 9.0 116.8 7.7 117.6 8.6

0.075 3511 87.5
a8 7.8 — - - — ~ —
0.25 648.4 # 85.0#% 1346.9 84.4 774.5 78.8 629.0 73.0
223.3 6.6 142.9 7.3 216.7 8.2

0.75 678.1 73.8
68.6 5.7 — — — — — —
2.50 1021.9 70.0 2031.6 75.6 1214.0 65.0 1083.4 63.0
126.7 5.6 277.8 5.6 261.9 8.2 390.1 5.2
7.50 1257.0 69.4 2607.2 67.5 1505. 2 63.8 2279.5 61.0
176.1 5.6 308.5 4.2 318.6 7.7 1488.4 5.8

PRA, plasma renin activity, ngAl-ml-1.hr-!;

SBP, systolic blood pressure, mmHg; *Significantly
different from sham-operated rats; #n=2; Numerals are mean+SE.

Table 2. Effects of angiotensin [ on the plasma renin activity and blood pressure changes in the

two kidney one clip Goldblatt hypertensive rats

2K1C GH Rats, 3 days

9K1C GH Rats, 7 days

Angioten- 2K1C GH Rats, 14days
sin _ Sham-op Expt. Sham-op Expt. Sham-op Expt.
ug-kgt. 0Nt (0=5) Gy (n=7) (n=8) (0=9)  _(n=3) (n=6)

min PRA SBP PRA SBP PRA SBP PRA SBP PRA SBP PRA SBP PRA SBP

0 147.5 118.0 317.9 117.5 293.5 122.9 176.7 112.5 72.1 142.8* 57.9 116.7 620.8 170.8*

23.3 2.6 211.9 6.0 1632 45 547 9.8 13.1 51 9.6 6.0 520.0 12.6

0.1  74.0 125.0 200.5 122.5 237.4 122.1 138.4 111.9 89.3 141.7 47.5 121.7 647.5 175.8

154 1.6 148.2 6.0 11.2 3.6 5L5 10.9 20.6 7.7 182 6.0 569.0 12.9

0.3  33.9 143.0 111.6 128.0 208.1 123.6 108.1 117.5 71.3 141.7 1L.6 130.0 721.4 182.5

6.6 2.6 8.1 6.9 1048 3.6 46 10.3 162 85 51 2.9 647.7 13.5

.0 30.2160.0 8.4 151.7 190.9 139.3 57.9 140.6 64.2 159.4 8.8 150.0 3614 199.2

46 2.2 645 6.0 129.9 53 226 1.6 171 8.6 4.7 7.9 345.5 10.3

Other legends are same as in Table 1.



—EEEAEE - WRT 4149 189 949 Renin Secretion 24 B —

100

. B CONTROL

g‘?_‘, O Sham-op,7days
8 O 2xic cH,3da
S 8o} 3days
3 ® 2xic cH,7days
L]

-t
[ 34
=

* 60
>

&

-
>
B

g 40
=
4
=

o

20

<
=
wn
<

s |
(-]
5 A 1

1

0025

0.25

L-Isoproterenol,

ug.kg-l.-min-1

2.50

Fig. 1. Responses by intravenous L-isoproterenol of the plasma renin activity in two kidney one clip

Goldblatt hypertensive rats.

Table 3. Effects of arginine vasopressin on the plasma renin activity and blood pressure changes in
the two kidney one clip Goldblatt hypertensive rats

2K1C GH Rats, 3days

2K1C GH Rats, 7 days

Arginine
Vasopressin Control Sham-op Experiment Sham-op Experiment
keg-'-min-!
mU-ke™-min™ oo SBP  PRA SBP PRA SBP PRA SBP  PRA  SBP
0 172.4 113.0 137.7 115.0 118.6 132.9 86.8 122.9 88.0 139.3*
26.9 4.1 57.5 10.1 18.3 6.9 16.6 5.2 18.5 5.1
1.0 122.6 113.0 103.6  120.0 12,0 132.1 66.7 117.9 96.8 129.1
12.8 4.1 39.5 9.4 30.5 9.6 12.4 4.1 22.9 10.0
3.0 93.9 110.0 113.2  126.0 109.4 132.9 44,9  121.4 90.2 136.4
12.3 5.5 66.2 7.7 29.6 8.7 6.9 3.7 22.3 7.1
10.0 70.1 121.0 73.4 130.0 99.2 140.0 27.3  127.9 83.5 132.9
8.5 9.3 41.2 6.3 23.6 9.9 5.1 3.6 21.5 10.5

Other legends are same as in Table 1.
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Fig. 2. Suppression by angiotensin I of plasma
renin activity in two kidney one clip
Goldblatt hypertensive rats. *Significantly

different from sham-operated rats (p<
0.05).

ml-t.hr-12, angiotensin[ ¢ oF& 0.114 0.3, 1.0

pg-kg™t-minT 2. S #el gelAH L2 renin -

FYEY 9AE 29k 3d8s4 =9 2K1C GH 9 4 ¢
angiotensin o] $]%F @44 renin @Y E JAF3lL
sham-operated o] u)dte] R4 &A] #I=He 9
gt

ol2} 3t Al &Este ekl alg 2KIC GH 7¢#ld =
vhelbyte), olwl i angiotensin T 0.1 2 0.3zg-kg™!-
min! £ 2 Ay A reninFAEY A EFAE 3
¢ 4 99 2KIC GH 1494 49T A%, sha-
m-operated &) &7} 85X = ¢o), 823 angio-
tensin [eof] &g+ &4 reninZYEY JAELAE =
Y 4 Y =(Table 2).

Angiotensin 19 A= Edo & g Sruk
4o Table 2 @ Figure 3¢l4 & 4 gl ule} o]
v 7ol A1} sham-operated F-el 4] 25 oFel =te}
Medoz yehde 2 4 g9vh 2KIC GHY 39
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Fig. 3. Increase by angiotensin infusion of systolic
blood pressure in two kidney one clip
Goldblatt hypertensive rats. *Significantly
different from sham-operated rats(p<
0.05).
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Fig. 4. Suppression by arginine vasopressin of

plasma renin activity. in two kidney one
clip Goldblatt hypertensive rats.*, *¥, ¥¥&
Significantly different from sham-operated

rats(p<0.05, <0.01, and <0.001, respec-
tively).
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Table 4, Effects of clipping of 0.25mm silver clip on the plasma renin activity and blood pressure
changes in the early phase of 2K1C GH rats

Two Kidney One 3 days Clip Goldblatt 7 days - Hypertensive rats 14 days

Cntrol
Sham-op Expt. Sham-op Expt. Sham-op Expt.

n 18 9 22 20 24 3 6
SBP 115.8 116.1 122.5#% 116.0 135.2% 116.7 170.8

2.2 5.9 3.9 4.4 3.1
n 8 18 14 23
PRAS 54.6 73.3 41,2 72.4

29.6 13.3 8.3 37.0

#, Not significantly different from sham-operated rats, *,

#*Significantly different from the

matched sham-operated rats by the values of p<{0.001 and p<0.05, respectively. $, Blood samples
were obtained before induction of Nembutal anesthesia from the tail artery. Numerals are mean’

+SE.
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@D Shem-op,lcays

1.20r @ shan op,7days
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SYSTOLIC BLQOD PRESSURE,RATIO OF CONTICL

Fig. 5. Relation between the changes of systolic
blood pressure and plasma renin activity.

5l 74548 angiotensin [of &3 PlZs} oo 7
F ZFse] glglen, 0.19 0.3pg-kg™-min~! Fof
Ax 443 Ebe AN dehdA skehos, 79
9] uh-3-2 sham-operated ¢ u] kel 2 Fk Rpo] =
LE- 108

3) Arginine vasopressin o] 2|st 8%t renin

Mo o

A9y arignine vasopressin(AVP)e] =L gz

T o sham-operated F ZFolA Fzke] Fo]s) &
o], ¥4 renin A X9 oANE ®glv}(Table 3, Fig.
4).

~2K1C GH 395 |4 AVP 1.0, 3.0 ¥ 10.0mU
kg lemin~’-hr ! B} 2 g2 7ka) o] 118.6(118.3)
oAl 774 121.0, 109.4 2 99.2ngAl-ml-*-hri2, A
9 JAE Beolx ¢gter, 10.0mU-kg l-min~'%
ol A sham-operated 3+ §¢] 3k x}bo] & Mgl

@7 renin B4 E of A F ke zhoks 4 9K1C GH
74 A TN A o5 FA3e, 2§83 AVP Y 99
A AVP 3k 4A &S AAT + glgld.

Ayl AVP 9] 899 o4 qJ}_—;?_—, sham-ope-
rated F 2@ 2KI1C GH 7 Fo4 AVP o &3t & ot
S7tE S = A gobrh

o g

2 A Ase 2KIC GHE AR ¢ 24 9
AL got €4 reninFA =7} F4EE R Fa
glet. Table 4o A Roli= nlo} zho] ke Frlel v
£°] ¥4 reninFA T FIME Bolv, MRS A
ol 2 BAAQ #YA-L HolR ekstet

A8 A4 zEYY 276 €3 reninBAY Y F
7} (Carretero and Gulati, 1978; Sen et al.,, 1979;
Gross, 1971; Cho and Kim, 1982)7} &4+ Jelvde
A& o}y (Gross, 1971; Gross et al.,1965), one
kidney one clip Goldboatt hypertension(1K1C GH)
23 (Murphy et al,, 1984)3 = 2=, &4 renin &
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AEE clipped kidney & wo}gl:
e ¥
Murphy et al.,

A4 x4 9
L 2% oy, & £5 9 &(Gross, 1971;
1984)e] 2z gish. =etd 2KIC

GHS WAzgeldt, ARHE Do Boigde A

A z2A8 ko] AArtel vbE 51 927 HEA o] A
£ o Z3r] of® el Ed} Agste clipd Zrdl =
2 84 renin@AE ¥ e Lo elst Y&
4 9]7] w)Ee] (Murphy-et al., 1984) & Arenin 4
EEx Aol g Aoz AR

28 $9a el 92 2K1C GH 4 2y e 4
Z71dl &% reninPAYEY F7tE 23F Cho ¥
Kim(1982)8 A @Az s}e) spolA L Adudare 2
o]z AARr}, F, BTl 9at Az FrbF sl A 7l
(B) $4al4 Agd Az Aoleld 2 2342 A4
z+d e},

o4y L-isoproterenol £0{0i 2|8t ¥ZE renin
gz ol W3t

AAe 2 BE ¢ renin st A-EAAA 2D catec-
holamine ¢} o 3stel]l 9l.on, reninfzd EFX-2
p-adrenergic receptor & ZA4% Aolzhe A o &
S 93t FAEe] geh(Winer et al, 19715
Ganong, 1972; Assaykeen et al., 1971; Ganong, 1972
. Assaykeen et al., 1974; Keeton and Campbell,
1981; Torretti, 1982). IR 4A-47F ALFARJG)
Az AP LEstz 9lebE A (Barajas, 1964; Bara-
jas, 1979), =3 A A8 ALE(Michelakis et al,
1969) 1l A1} 4144 (Veyrat and Rosset, 1972)¢] 4]
catecholamine ¢f] )3} renin-#2 7} Yojdele AL
JG cell el izt A3 2-go] &3ste] renin-felsth Ao
v &g grAldta gleh

a8 W skl gl vrhd AF BEB
Wee AAoR el reninfld F8F 49
(Tobian et al., 1959)¢] Heo] <&A g+ a ¥+&3
2 2E #ld 3 QA gt A4 w3t 98 renin
2 PR THE T 98 Aoz AR

L-isoproterenol & A=W Fold] ¢ 35te] &3 renin
BYEE B wladstd SIS Helx glon,
488 zko] = ol 2KI1C GH 744 Foll A& &3
8 A olt}, Katovich @ Fregly
(1983) & 3 AlAE FAlo £ gt (bilateral encap-
sulation) A4z 2d 4] isoproterenol s &gt
YA renin @Y 5 Frpak-go] FHeksle] grtm F&3)
goH, o8 g F4L 2K1C GH 9 4 9] | alsiddo]

A

° —t
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Balo| A =Tl st 2 ubg4el AekE] gl=
X ® 3 (Cauvin and Pegram, 1983), 2K1C GH % 4
ZeA Al49 p-adrenoceptor & YEs} FdE o
9Jrb= 2 m(Ayobe and Tarazi, 1984) 5% AFE
W o]s g 4 g, 4ol Huldel® A Tl
7= 3kt 1K1C GH 2l 4 23 o) 4] g-adrenoceptor <
439 47 23 A"WAeR AdeAe FAE T
g, AFANAE Wzt gue Bm(Woodcock
and Johnston, 1980) % Al z@ete] AR ¢&
2 E ¥ B, renin-§e) ¢} A g 1A g-adrenergic
29549 s}53% W3H(Cho, 1980; Corwin et al,
1982): 2 ZA s Ro] 2e-& okAdm Yt

Chang 3 Cho(1984)%& Al & o] 83 AP A
2K1C GH w4 &) unclipped 4] #-¢] S-receptor agonist
3] isoproterenol of] w}sk ¥H-$-43 ¢ AL FFFA 4
4 renin@wo] $ads 243 A(Cho ¥
1982)7} 7] off = renin-angiotensin #jof] glo] F8.3F o
& & Aol FATH o, 34 E €3 renin@
AE FAE}E Fde Rolx g B APA s
Al AxE Aol gt YAt

Kim,

X LY angiotensin [ £0{0l 2|5t
EAE o] x|

PP dal ¥ Fx7 A Hu g o) E
© 24 renin-angiotensin aldosterone &) (Gross, 1958;
Laragh et al., 1960)7} A A3 F, Vander @ Geel-
hoed(1965)& =& =l Ml A AlEHste] w3 glo] an-
Ao 23e]d reninfelE dATE

A gle], @Ay angiotensin T7 el =B oE

BashA Al AYALFoRA reninfeE 2A

Aoz} A& ¥w ggret. I F AH(De Champlain

et al., 1966) 2 7§ (Bunag et al.,, 1967)¢l A =+ &

qsgen, Aed ok 93l EF reninFAHYE
¢} o #) (Blair-West et al., 1971)% %7 3te, renin
437t A4 2 angiotensin [l ¢ &le] feedback
249< FAskg =

A=y angiotensin o] &% A reninFYE

A &3s 2KIC GHH A 23] 274 zhefs]e] gl

Ok 2R3k Ba $e A 2o AgAAE gt 4
Q=34 2KIC GH9.4¢ angiotensin Io] ¢

renin f2 JAEZsF Aokl glet Rz (Chang

5 Cho, 1984)s} = & 4|3t glow, ¥4 renind

A= AT R Ae] ARl EAY A5

& FAskm ek

3% renin

giotensin [ 7}
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2 4Ade) 9gel4, angiotensin Tel &3t 457t

E3 =3 2KIC GH A Fo A f&8 grfadard B
ojx g0 (Figure 3), angiotensin Jeof 3t ¥
=, angiotensin [ ¢ gt

renin G459 424 s
HgBAZd A By A3t A QL A
t}. Angiotensin ¢ 3t @ shuist—¥4 renin 24
% 9+-23lA) (Figure 5)%, 28+ 2KIC GH A =g
°ﬂX1 ek uk34e) A3} o] oo R a9qle EX
25t #2 renin Z4 = 452 HEHsL Vet 5
%% b st 9lvth
Argintensin [ o] &8 ¢t 271 &3t zhokadA
< 2Ki1C GH ¢ #.4.2% (Skulan et al., 1974), -5
A7 (Collis and Vanhoutte, 1978). ¥ 2K2C =23
hamster ¢} glomerular arteriole(Click et al., 1979)
Fol A4, angiotensin e =& w-§4¢) ghxl=le] gl
tr 2mels dx5la 9 x) b, Marks 5(1979)&
a8 2K1C 9 A 2.8 o} 4] angiotensin o] o5 &
437t 3k ZdEe] gd&E rustgon, odH¥
Hake WA renin FA XY FHrld o]le] EAFY an-
giotensin [ 59 Zr}d & & —r%za 1 A& o] Boletn
A= 3slg s, g4 A& angictensin [ 527} ¢
HolA Folsl= angiotensin & #HtErtE I (Gross
et al., 1965; Devynck and Meyer, 1976) @ ¥4
&) angiotensin | 4~&x|<(Aguilera et al., 1981)4]
dulddoes 9FE PRty 2ust glod, £4¢
ol Ae} 7o 2K1C GH 9 4 28 & o] &35+ 4 & (Schif-
frin et al., 1984)¢] A 8 A renin A 2} F3etA], &
53 879 angiotensin [ receptor ¢} x}o] 7t ¢ivb=
B3E g

2 AP A9 angiotensin [ & 23 &2 reninF
AZ gAY roFaiae, 2K1C GH 94 28 ol 4 A3
angiotensinase ¢} %2 i xF 3 o)k ¢1-&(Bla-
quier et al.,, 1961)& A A, A2 angio-
tensin 1 2} *3%*?*4 Al she @l gt A 2o

o BEA e ok BHEA gA 2o, G4
Ee %?aziﬁ_i, renin # o}y g} angiotensin [
gl angiotensin | 257} A Aolzlx »m(Na-
ruse et al.,1982)% P AW renin-angiotensin A £}
T FE FaR06)A reninAlY EAAARA o
F¢E¢ € F= & Ao, Aoy yeaq
o AejalAe z wW3st dEA glx goem=, 2
AT obF] B A A ok}

Angiotensin [ o] o} g ubS-Ae], Ale]dlt Xoje] §
3}7+(Caldicott and Hollenberg, 1979)4)] Ao] &t 5

¥o 2

189k WA ¢ Renin Secretion

Aoz g g Aol A

]
‘2o H A gy X

279 T4

7+ {(Papadimitriou and Worcel, 1974)¢] zle]7+ gl
th& 445, angiotensin I renin o Al Esjsl 414
AZe] Ag AT eted Gehg 4 ok A4
%(Cho and Kim, 1982; Brooks et al., 1980; Veyrat
and Rosset, 1972), 28]3 & 4P AF A £ 4+ 9l
= angiotensin I £« 93 @345 4¢3} renin
A&7 FA Vel HEL angiotensin I
o TERA FdE §
JNEHoEE AR F

% AT ek

9] Aol 8k 71-5o] angictensin J

g3t obrlsn gout,

oy arginine vasopressin £ofolf 2[5t ®E
renin AT 0| oM

A (Vander ard Geelhoed, 1965)¢l AlzH(De Cham-
plain et al.,, 1966)¢] 4] angiotensin [ 7} Al o 2 B
B 4] reninfrelE MG 7“°IEPL Ex ¥, Bunag
(19672 A gt =& ALDFHY wByo] arg-
inine vascpressin(AVP)e] renin $-8] & A ¢ % 9
< Bw3slgdrel. Tagawa 5(1971)-& AVPY)
ol A%l 4 E renin 529 oz :§.4Jr7} A5e WA
3] reninfe]e Aelxy g oz Aztsig ),

+ 4¥2sls AVP Y A9 —r-°t1°ﬂ 5l Fo
ol wel ¥ reninFAES JA FAGA dof
¥g By glel, 22y AVP 9% @3 renin
FA4E dAExE 2KIC GH 39 2 79 o] ke
Byt ol g 2k sAe B goad, 44
a2 stee] W AVP Ee] Zo18 5+ Yok 2

2 (Mohring et al., 1978) % A 2gs], 3 H& &5
E9 AVP) 93t A4 % d-Fo2 Jeld X%
o1& Aojrk. AVPo] 93} renindAEss A48
¢l msele Fule] glo] vehlx glen, o] A
A 7} 5 (Bunag et al., 1967; Tagawa et al., 1976)2]
Buel gxstm gt

ARAAF L o] §3 AAY 4Fe]A AVP o) & 5le]
renin -2/ 7} 9A2 4 ¢ -&(Brooks et al., 1980)-&
AVP ¢ 93t renin {218 A7t AW, otz JG
A X 2 ALAE Z3 JSE AT Y. 23
b AVPY Ay JsF &, §RF5715 9 S
L 7l5o] ¢l8ld reninfe oAr] 3}

1% obx g4aA eh(Reid

o8 A2

 J5FE

1984).

Renin $-2]¢) % %83 negative feedback £4 9]
short loop 4l angiotensin [ <} AVP 2 &sls} A4
ZEGY &7d 9 FdHe gl A FLeA &

et al.,
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k. A4 za kel o] WA renin BY £ 27} (Car-
retero and Gulati, 1978; Sen et al., 1979; Gross,
1971; Cho and 'Kim, 1982)¢} AW sodium retention
(Tobian et al., 1969) 5& o= =T gsld n
252 g, olzld Wideldl A receptor level o
A¢ peptide &5 ol o] Y& AAA, AL
o Ao ofatel 9 ale] receptor level o] 59
S WEAE ¢ ¢ ¢v. Ex sodium = A}¢]
o] Ael] 9 5te] - peptide o] F&7)Ad glo] FEo
2 el 5o 9 (Vandongen and Peart, 1979;
Vandongen, 1975) Al.£W ¢ calcium o} A}¢] = Fo)
g AAE FAeA gt

2K1C GH 2] renin-angiotensin #] ¢] negative feed-
back 249 Az9 sAL FA5A . 2@
Z renin 8AES 402 Le]¢ renin-feld ¢
3te] 24532 9% 42E ¥ (Cho and Kim, 1982;
Park et al., 1978) negative feedback &3] ©F &=
A zEY 2714 B 4 9 & renin-angiotensin 7|
o gAe] AAL olalstEr] Yo FAF AALE A
23

ol
ic]

Two kidney one clip Goldblatt hypertension £
WA 238 o] &3le] &7]¢] el renin-angioten-
sinA ¢ 54& THgeh

AW Zoi3t L-isoproterenol -2 dose-dependent
% ¥F renin FYEY F/HE dozled, 2 FUt
Z5E sham-operated 3} & x}o]F Rolx| kel
Ay Eo] angiotensin ] = dose-dependent 3}
43 renin B EY dAFE doglen, AHAALs
ety 718 dogivh. zey 2KIC GH 4 &7]4
angiotensin Ilef 43 €% reninFAH= A ZE
ZFEE Ay vdehlA ggkes, o|w ¥ISstESE
ek o] Jebykel. A= %o g arginine vasopres-
sin & dose-dependent 3+ ¥4 renin ZA X JAE
Hgeon, olaldt FstE ¥ty Frlgle] viebyteh.
28k 2Ki1C GH ¢] &.7]¢) arginine vasopresssin ¢
g ¥4 renin FYE AAEFE FEHe] dglh

o] A+e o FA 2 A, two kidney one clip Goldb-
latt hypertension 1 28 ¢ Z7|e] &4 renin ¥4
x ZA7=¢ short loop négative feedback 7] #l o]
dA 5] g FATG o 2 gAY AAL A%
el gl& A= A8,

Acknowledgements: A& sl EoF AA

8, 474% A5 £33 gl FAY F& 474
EanA g
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