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Effect of Unilateral Renal Arterial Infusion of Angiotensin II on Renal
Function and Renin Secretion in Unanesthetized Rabbit

Jong Hun Kim*, Nam Poo Kang*, Young Jin Kim,
Suhn Hee Kim and Kyung Woo Cho

Department of Physiology, * Department of General Surgery
Jeonbug National University Medical School

It has been well known that peripheral infusion of angiotensin II results in an increase of blood
pressure, and an elevation of aldosterone secretion, and an inhibition of renin relase. However, the
direct effect of angiotensin II on renal function has not been clearly established. In the present study,
to investigate the effect of angiotensin II on renal function and renin release, angiotensin II (0.3, 3 and
10 ng/kg/min) was infused into a unilateral renal artery of the unanesthetized rabbit and changes in
renal function and active and inactive renin secretion rate (ARSR, IRSR) were measured. In addition,
to determine the relationship between the renal effect of angiotensin II and adenosine, the angiotensin
IT effect was evaluated in the presence of simultaneously infused 8-phenyltheophylline (8-PT, 30
nmole/min), adenosine A 1 receptor antagonist. Angiotensin II infusion at dose less than 10 ng/kg/min
decreased urine flow, clearances of para-amino-hippuric acid and creatinine, and urinary excretion of
electrolytes in dose-dependent manner. The changes in urine flow and sodium excretion were signifi-
cantly correlated with the change in renal hemodynamics. Infusion of angiotensin II at 10 ng/kg/min
also decreased ARSR, but it has no significant effect on IRSR. The change in ARSR was inversely
correlated with the change in IRSR. The plasma concentration of catecholamine was not altered by an
intarenal infusion of angiotensin II. In the presence of 8-PT in the infusate, the effect of angiotensin
IT on renal function was significantly attenuated, but that on renin secretion was not modified. These
results suggest that the reduction in urine flow and Na excretion during intrarenal infusion of
angiotensin II was not due to direct inhibitions of renal tubular transport systems, but to alterations of

renal hemodynamics which may partly be mediated by the adenosine receptor.

Key Words: Angiotension II, Renin, Renal Function, Adenosine, Rabbit

= = A (Navar & Rosivall, 1984) 3} A & 2} of] 4]
A =2 Asl A o]%F (Vander, 1963; Johnson & Malvin,
077)0] F g o4 B ohet Aol EAlohe

A AW &35+ angiotensin [+ A 2% 2] 7|5 (Hall & Granger, 1983) % prostaglan-

L)
Lo
X
i+
)



—oi gt el a3l Al | A23 Al 2 5 1989

din (McGiff et al, 1970) §-2]ol| % 933S vjAct
delA glot o2 7159 Aol A= o1
% a2 A7 4xskn 9lA) ¢t} E-F] angiotensin
Mol &3 A7159 wste)] e B2 A+7t
el o} AelA Q] ¥5¢ angiotension [17} Na
s Aol ofw gt & shertol HajA & A EA
olt} 7§ (Vander, 1963) 14 ¥ 4 (Malvin &Vander,
1967) ol 4} renine]i} angiotensin [ %o 4] Na%}
2ol A7 ATADEe] FaPrhn B
of gieh, aeuh, ThE AToAlE (Vander, 1963;
Masson et al, 1950; Cannon et al, 1966) renino]i}
angiotension [[ Foiof o3} 8 8F 2] @5 Na sjAd
o) ZAHgTL sglen, ol AFAdHEE 7
saAV Wehela eerha shgich, Harissh
Young (1977)& angiotenisn [I Fofgka AlA7|5
¥ 3kalo]o]] bimodal g &-2-4hg AAE Blctw
2 713}l9td, = angiotensin ][ & 50pg/kg/minoi| A
100 ng/kg/min Ao} $o14] Nash So| 575w
AFA g A8 FFo] 4% BGE B
F7betA Y wEshA] e3ket 100 ng/kg/min o]
] angiotensin I+ A=W 73] &she]l A7
Z7}9} tiEo] o] % natriuresis7} Aol dela 3}
ot o]#3dl dose-dependent & o|FHHAE an-
giotensin J[[ & Al F "W 2 F o &] (Vander, 1963;
Wauth, 1972)o| 5. 3459/}, o] 22l angiotensin
I1 Fofoll 2j8 47 Na wjAle] ¥ 3}t angioten-
sion 119 Soi3 ol2lels 58] Z, salol¥,
hydration A} ejit A - o AP EFA wa} 4o
Sol, AYFATe Hak £ N Aol T AT
olx gk, B Thurau (1968)% chA-gl s}
o ool AAHAM FRs24 Tl F212 ol
e opAstgen, Aol 7wt AT
Az AuAYA Y Al HAEI DA
9lttx Renkina} Gilmore (1973)& Fa3l g, o]
o] Osswald 5 (1980; 1982)2 ‘‘tubuloglomerular
feedback” ZH 2qlo 2 AAY A4 £
adenosineo] F23hS w3 Al WA =4
29]9)2 8 135}9t}, Adenosine-2 AlAE NS

%4 2E YL ol B2 A BHEE 37
A7 Al e AR o g2 ZhaA]Ie] Al

2)

=i
YF e 27 BE AAF 2L F F

u

Ryl

A 7] o} 3 3k} (Osswald et al, 1975; 1980; 1982),
Adenosinec]] 2|3t AlYF8tA o] W3t RASo] o
3 G3E Ve 4 UE wuol Yok F A%
© 2 adenosine-g- 9] A] angiotension [[2] & o
Sof web QAHel Wpsgo] okl s (Spiek
man & Osswald, 1979), adenosine o] Al ofj 4]
angiotension 118] A4S Z7HAA +U4 5L
FEHEAA ARG ATAAGEE Ao
(Osswald et al, 1975) 51 3}gdt}, 22|} adenosine
3} angiotensin 112] A3 FA ol Y& A& obAl = &
ABEA] e,

ojol AalE FulH 7LEoNA LS AlTHH Fo
3} angiotensin [[ 7} Al A7) % renin Fu|ofl v}z
+ J8k¢ =z A}3l 3, adenosine antagonistg] 8
-phenyltheophylline o % angiotensin [[2] A%
T35 947382 2 4 adenosine®} angiotensin II 3
shate] WA TS Ssieh,

Az A Uy

A ETLo A3 1.8kg W99 New Zealand oY
oba- T gle] Agsl e, AgA 13

=
=2
$3} ARE ol 3 Fof IHA %

Hol cannula 419 R AU

IS
i:.|
)
rx

Renin 24]§ 7] & 21| catecholamine %5 &
A3l7] $18), Chog (1987)9] ulilg o]&3le] Al
Ao g AdEds, 4dEY 20mg/kg
thiopental sodiumg 2= o §of 5lo] vl A]7|
W& $12 sted AR E A7) F o] el 24 G
Neoflon needle tubing (Viggo, Sweden) £ % 3} of
F4g 15mikg/re] S22 FUlom, A4S
3} Sollo] =Al-L glucose 3%, NaCl0.3% —2|x
creatinine 0.3% % c}, £ 4 o] 5 Yol polyethylene
(PE)ZE Abslsle] ool vt A stn A4S
Sh& Physiolgrapho] 7] 3195, Akt Sl
FHANE st 8U/E =FA|7| T silicone &

Aalstel b 2.8 A7 Bejelel A st 34

— 364 —



—2FF 9 490

ZH%<l hydration A]7)3 =} oA 71 3, Cho%-
(1987) ¢} ulwlo] wlzl para-amino-hippuric acid
(PAH)E Foisle] #3ZA15% 22 ol PERo]
AR =g 225

3. Huy o ME

A2A15 37 Pol PESbo] 92358 2ta
3. PAH 8 mg/kg$ priming3dli, $JoiA] &3l &
oHoll PAH 0.04%7} &3 hypotonic solution-g- £
% 5T 452 FARE, Lol LAHol
web 103 A0 b2 93 77 3~48) Aua)
of a2 AFHHOE, 1087 FEE Sojal
3 AlS5le] 5~63 A w3dgich Renin 2u]&9]
HSHE 3] NG AVL b} 20277 BLE,
okB-2o] £8 20430 ethylenediamine tetraacetic
acid (EDTA, € ¢ Iml @} Img)7} So Q=
polypropylene ] @ ol s}lwdl, A4} FA4]o
Eoll 4] FAlol st 283 catecholamine &
E&FAE 93 A€ EDTA 100 mg, glutathione
200 mg 28] 51 heparine 400 IU/ml& Z 335 &

B sull Eefgle e Agel w3l
creatinine®} PAH 7% 33 A& Ago| T}
F oi5uol AR PERS Estof AA\shol 4
3 54 W7, 44 L2,

100 ug/ml%] A acid salineol| =
of FojzlHe] salineo| 3]43le] 0.3, 3.0, =&
10ng/kg/ming 1087} F93}gch,  8-phenyl-
theophylline2 0.04 N NaOHel| 5o o 2] A o
saline® 2 3]43}e] 30n mole/mine] <4 x 2 30%
Foi3}m A F7bo]| angiotensin I 10 ng/kg/min
T Ao Fofshsich, Foiye HEEY cans
nula§- Harvard infusion pumpel] 37 3}e] 0.1 ml/
ming] 4% 2 Fojslglon, Alv]|g B dAE
W $2 inulino] Sojgl Solol] kel ¥ Eoisho]
AA #F ATYHE Foid FL 23 wiAd=E
inulin #-g &2 3le] 42359t} (Cho et al, 1987),
% EolAi3} ok Fof Foli 42H Y58 2

e 422 A FYsg

Angiotensin []+

A E Wy £ 3§ Angiotensin 117} A A7) %5 % Renin Fulof o]& & of gF—

5. sjaps 2y

AW 29 Gl sebm 24 3 PAHE
SmithS (1945) 9] ul-S =2] 3 creatinined Phil-
lipsS (1964) 8] 8- o[ §31o] WAUAA spectro-
photometer2 &3]3l o n, inulin 232 Vurek
9} Pegram-5 (1966) ] fluorospectrophotometry™ oj]
9] 3l 2135} r}. Na9l K+ flamephotometer 2.,
Cl&- digital chloridometer (Buchler)2, 123 os-
molality & ®lA7} 3-8 ¢]& 3 osmometer (ad-
vanced Instrument, 3D2)2 7}z} & 213519},

6. Inactive renin Al o} ZAuly

&% inactive renin 4] & o] &AL Barrets
(1981) o] wil-3- H-4-3F Cho¥-(1989) ] widol o
A A g, =, @A 50ule] 20 mg/mle]
trypsin 5 ulE- 7}3)e] A Edsla 4Co 637 &
Al 7] 3., 40mg/ml 9] soybean trypsin inhibitor
(SBTI) 5 ulE- 7}5}9ith, Maleate buffer (1.5 M, pH
5.88)2} angiotensinase inhibitor mixture 50 ul
(EDTA, 5mM,; phenylemthylsulfonylfluoride 3.75
mM; 8-hydroxyquinoline, 3.4 mM; neomycin 0.4%)
£ o] 37C shaking water bathoj| A 24] 7} %o}
incubations}od total renin®] A ¥ & =H 35}k
¥ active renin A 5= o)A o]F 3} trypsin 5
ul®} SBTI 5ul tff Aol Tris-acetate buffer (0.1 M,
pH 7.4, 0.59% BSA) 10ul2 7}ste] &t bt o
Z. incubationd}o] ZA35}9lict}, Inactive renine] %
A% & total renin®] -4 £ o)A} active renin T4
5% 249 goz A,

7. Renin SME SIS A8 SAIHASHY

(1-125) angiotensin I [(5-Ile), (tyrosyl-125-I)
-monoiodinated: specific activity, 170 uCi/ug] A=
£ %18 iodination2 chloramine-T methodel )7
Al etglet, Angiotensin I gal|o] A2g 93l
Goodfreind 5-(1964) 2} carbodiimide 8} & w &
gt Cho5-(1982; 1987) 2] #lof u}z}, angiotensin
[ (5-Ile, 9-His)& 7}£2] &4 albumino] conju-
gationA] 7] E-7F9] Freund’s adjuvante} 2 4o 63

F 1814 cl2) 900 ZASSIc AP 2575

— 365 —



b CELEER

Bg] glo] 1 titerg &R Pon], AL 56 Coj
Al 30E-Zql B8 3sle] AREslgich, Titerr} A
A% angiotensin | AL Al L] #Hr|slxE 3
Ao 484 1o —70Cel] Bsted AR5
t}, Angiotensin ] ¢} 8glalniod =4 o BSAE %3}
g} Tris-acetate buffer (pH 7.40, 0.1 M)E A}-&-3}&
dubEql whell wtep AAjsich, 4CslolA] 18
~30 &]7} ®lx]3F charcoal suspension® 2 bound
form3} free formg -2]35}g 2 », gamma counter
£ A}-8-3}o] radioactivity & &2 5}k,

8. #Z catecholamine2| X dlH

2 catecholamine®] &2 Peuler-(1977),
Bosak (1980), -2} 2. Hussainz} Benedict (1985)2]
vl S W3} Chos (1987) 2] uhwlo] oA A3}
9l ¢}, Catechol O-methyl transferase (COMT)e]
A2+ Hussaind} Benedicte] v (1985) & o] &3}
At

9. SAHIH g
AFdAe] EAA Aelo]L Student’s t-test,
ANOVA 2% Dunnett testZ 0]~9—;]-°i o0, P-value
7 24 0058 e wolE A FoT Hol2 9l
2995, A8 L9E meant S F51Y,

48 4

1. 2o} JHEM L& MEGLo| Soist

angiotensin |17} A&2| 50 o|x|= gt

Fulz 7lE o] Y2 AAWol| angiotensin [T 0.3,
3.0, 10 ng/kg/ming- 1087} FoJ4] 22 (UV)L 0.
20+0.020 4 0.17+0.02 ml/kg/minZ, 0.17+0.02
ol 4] 0.10+0.02 ml/kg/minZ, =223 0.17+0.010]
4] 0.06+0.01 ml/kg/ming geko]EH o7 7143}
Hov (p<0.0l), FEFo] Hx] Folle vl dzx
A2 8 %eholeh(Fig. 1), olw hzAll 4 22
o §<3% wW3trl gledch. Angiotensin [] 0.3 ng/
kg/min Foj&] A" F8:(C PAH)-2 6.30+0.189)
A 5.54+0.26 ml/kg/min 2 7+ £ 5} 4 o o (p<0.
05), 3.0 % 10 ng/kg/min £0d 4] 6.58+0.236] 4] 4.
1740.40 ml/kg/minZ, 6.77+0.290]4] 2.52+0.48

239 Al 23 1989—

A 11(0. J] A 11(1.0)
3z L] Dot

[thassas salshay oyl h 2T

rt T3

1 t-e~g-2-1 ol ] e-tet 2
[ e BN 3t 0.0 R
\,_ 5 gt
L
3

A 11{10.0)
oot

o
w

{al/c3/ain]
el

vy
2 o
o — n

w
Lodat e oy el wliitiosis oo

3131

P Y
[3;?¢gjq Rresali

- o

{!—!-!:i

¥e

:
Loelobe nepoe oy tabtale o g0 s LI N I T

Chan

(o1/kg/ain]

o~ a
T
<

~ e
T

- .3:5-:3-0-5-3- 8.8 &
s3op et ARt (A0 o

"] i

VA T S S U W TN 5% 3 T N )

£
.
c

{al/e5/=in}

Cer

a"[m\ LiP- P50 b b bbb bedic b b i e cd
0.2
w o

IS0 U O | LLL_L-I' I TN W O J Ll_Ll_l_l_L.l_l[

15
— | -2-¢~¢~¢
Ew-ﬁ‘quﬂe’ir? Y”?TT'W
_E, Ra it t-e-ey !Y e L Nrk’_’_rs—rt
F2,L s w Ther= i
20 '
15 -ﬁl‘?w 13 ’ \y%
ol -2t 1
IE"W !'LY P ty-gey r- , ( ’V ,,/!‘!'_!
=3¢ ' I L
oI N IS RN £ A s e e ST
3 I l
- 53.58-8-3-2-3-5
Ty [-3a33582 ”,"? ,nﬂ”\l 3-21
L[ arjeatyrre TR 7t
EaaE - (. -
BNy SR LIS VI S T SO RN L TN U T R L LY S T

[ l l

' MT&M %654/5*6-6-6 Ma 33553
) F- -2-1-9., e L e
)

[ | Sy

-
%

ol ey ity

533333 -gle :
HISSERRR ,,\’M falsiy. "
PN R il bt v o SRR SLA B B S f 2]
k]

a8 7 91 3 s 1 9
Collection ferfodl Time 4n 100in )

Cran(at/rg/ain) p——
o o
5 =
- :
re
'..’_.__
=
N
-~

g

Fig. 1. Effect of unilateral renal arterial infusion of
angiotensin II on renal functions in unanesthet-
ized rabbits. UV, Urine flow; CPAH, clearance
of para-amino-hippuric acid; CCr, clearance of
creatinine; FF, filtration fraction; UNaV, urinary
excretion of sodium; UCIV, urinary excretion of
chloride; UKV, urinary excretion of potassium;
FENa, fractional excretion of sodium; CONT,
control right kidney; EXPT, experimental left
kidney. Numbers in parenthesis represent an-
giotensin II dose in ng/kg/min. % and * *,
Significantly different from the respective control
value at p<0.05 and p <0.01, respectively.
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Fig. 2. Relationship between changes in renal parameters. The values represented are the ratio of control and

experimental period during infusion of angiotensin II, 0.3 (@), 3.0 (@), and 10.0 (O) ng/kg/min in experi-

mental left kidney. Other legends are the same as in Fig. 1
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Fig. 5. Effect of angiotensin II on the plasma concentrations of catecholamines. Number of experimental animal is 9.

Open circles indicate the catecholamine concentation in arterial blood and closed circles indicate the

catecholamine concentration in renal venous blood. P DA, plasma dopamine concentration; P EPI, pla-
sma epinephrine concentration; P NE, plasma norepinephrine concentration; CONT, 20 min before

angiotensin II infusion; EXPT, 8 min after start of angiotensin II infusion.
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8 PT$} angiotensin [I 3.0 ng/kg/min2| FA] Fof
A] @82 046+0.040]4] 0.394-0.07 ml/mg/minZ
s en ARFE Y AT L 1040+
0.616]4] 7.84+1.38 ml/kg/minZ, 2.71+0.130] 4]
2.21+0.21 ml/kg/minZ 7}7} 74 &}od, angioten-
sin [ 5% Fof 4ol wla] @x]3] 23} (p<0.05)5
o} it (Fig. 7), o|uf 2% Na v A7 23.64+
4.410)4 28.09+7.34 uEq/kg/minZ. 9] WEE
Bolx| ¢kgkerd, K % ClujA gk 44| Na wjAd
9] W 3}ko} FA}5HA] ¥ 3}sled angiotensin [[9] & 3}
b 8-PT Folol ol Ausee ebisich
(Fig. 6, 7).

5. 2ol JtEolM YE Sl Foist

8-phenyltheophyllineO| angiotensin [] 2]

renin H|S0]| 0|X|& &3

8-PT 30 n mole/min £o] 2] ARSR+= 23.49+12.
490)| 4] 75.37+18.15 ng Al/kg/minZ. Z7}5}9] 0 v
angiotensin 10 ng/kg/min Fofd] 2jal 32.35+13.
25 ng Al/kg/minZ. 7+4-3}91 v} (Fig. 8),

1

Fig. 6. Effect of unilateral renal arterial infusion of

8-phenyltheophylline (8-PT), 30 nmole/min, on
renal functional changes induced by angiotensin
II. UV, Urine flow; CPAH, clearance of para-
amino-hippuric acid; CCr,
creatinine; UNaV, urinary excretion of sodium;
UKV, urinary excretion of potassium; UCIV,
urinary excretion of chloride; FENa, fractional
excretion of sodium; CH,O, clearance of free
water. 8-Phenyltheophylline was infused into
renal artery for 30 min and angiotensin 1I was
simultaneously infused during the second 10 min
period. Numbers in parenthesis represent an-
giotensin II dose. * and * %, Significantly
different from control period at p <0.03 and p<
0.01, respectively.
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Fig. 7. Effect of 8-phenyltheophylline on the renal response to angictensin IL Other legends are the same as in Fig.

6.
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1. Rois JtEM LF

Mgy £

of

&

angiotensin [[7} AZ7| 50 o|x= &2

bl A % A5 angotsn 1
0.3~10.0 ng/kg/minE S04 AAPee] Ashel
o} dose-dependents}A] 2.2 % 95 Na vijAd gkl
Rasn AFAARE U ABEFE FLHG S
o] of o8 f-o) 3 WishE o)A Yt ol

3 98 % 93 Navjdeke] a4t AFFA 3
o ARk 4o K43 ARAAE B
(Fig. 2).

2 ARAAE 4" e ATHHE angioten-
sin II (0.1~8.2 ng/kg/min)& §-ofA] 8% Na vj4
gko] 734 3%t Johnsony}t Malvin (1977)2] ¥
o} dx 3t ot F-uba Aol A 0.25~20 ug/ming]
angiotensin [15 A EHY FodA] XAV 5 H3t
£ L adlz] 238 Cannong (1966) 2] ¥ 39t+= o
2]5}A] 9¥9krh. Angiotensin [1§ 45 ng/kg/min ©]
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Fig. 8. Effect of unilateral renal arterial infusion of
8-phenyltheophylline (8-PT) on active renin
secretion rate (ARSR) by angiotensin II (AII). %
and % %, Significantly different from the control
value at p<0.05 and p<0.01, respectively.

st AW Foi] 8.5 Na wiAd aFe Zhashy o
o] A+2] angiotensin [I F-ofo ]3] 4]+ natriuresis
71 el g+ B 2% 9 o} (Barraclough et e,
1967, McGiff, 1967). Olsens (1984) & Fof gko|L}
Fojubyol we} 4175 Wslr} o2 A Yelue R
< #olol widbol] o3 Zolzt stgom hke
Folol 9% A4S BHE AT
7|9 angiotensin [0} ¢]&] Y}eEl )& natriuresis7}
448957 95, Angiotensin [[o] &% Na s}
A kel Wslel g 71H 2 of2l = FAEkx] oirt,

angiotensin [

Z Johnson3} Malvin (1977)2 angiotensin [I7} 3

A AmBel o] Na Al 42 4470502 315le.
v, Vander (1963)% o]& AR Zlctz 314,
22} Cannon%-(1966)-& A= =.of gl angioten-
sin [Iol] &3} YelvbE natriuresis« Al 3ol 4] &)
Na o5 Hg4el ojdlo] 3 Aelelm sl
Ak, AlFHW 43kl angiotensin [[& Foid £
A A stolx o) NawfjAdate] 744 AHEA
el Wstsh 9% AR} gl en, Na 33
WAdeke) 247t el A o)A ebe W3 A A
€ v]Fo] ¥ angiotensin [[ol] 2|3t Na ufj A 2ko)
H3HE 4w aol 48] Na o] 5o B4 el o]}
£ Al FA el wstel % Aolot AaHch
Angiotensin [[o] #|% 48 o3 5t9] W stel o
Bl vol o Aszbyl dHd YAl o)
Olsen = (1984) 2} HallZ (1985)2 w}x = 7o) A

o

J
d

It

fuje

DA239 A 23 1989—

o)) 2 20 ng/kg/min®] angiotensin [J & FofA] A]
e grasigdovt ARl FEe F4stA
o} ol HH-5 L F g 3lgler, Cannong
(1966) & 4 ug/min ©]%}2} angiotensin [1 & Fv}3
Mo A2 FodA] AldFak o Al o 2o
gt sigiet, ololE HE FFAIF A
angiotensin I1o]] ©]3}} A}a|o 782 F 7} (Shohat
et al, 1987) 3} A} 7+ 4 3k} (Steele et al, 1982) &
% Nawjdze Wskd geos wax gt
221} Johnson%-(1977)-2 Al-E*Hul 2 angiotensin
I Soi4] AHFalol 282 A8 5ol wskglol &
% Nawpd ol 24dohn shaleh, ol AL+
o3 8lo] ¢} angiotensin 1] & 3}7} 2 7 z}ale} Aol
B AL Folm, Foud, 48T 5, chalely
1) /‘Ex{]\»ﬂ 9,] /K]‘Ef-]j',}- 71—_9_ al-u—lg] ;'(}.o]oﬂ 7] o]z‘ﬂ-
2 A, & ATl ol o A7
WEheh AW Fel Wake] WA B @l &
+ angiotensin [19] F3 Z-2-Ao] A}
FA5Ho] 23 AL opdA 2o} (Fig.

2. AlEoiLlf £0{§} angiotensin [10f] 2|3 &
%} catecholamine &£ 2f I:HE

r—?l"

Angiotensin [[o] S8 Y#+ZL Yol o
ARGl Lo, BHEHo g Hio| FE3
2 7+A1 A el A catecholamine §-2] & &3 A
1/]—5}\;_}1:}1 ol#]z] o]t} (McCubbin & Page, 1963;
Speth et al, 1981; Peach et al, 1966). 272122 A%
MUl 2 angiotensin II £ 4] of7| 5 & A7 59
W&o} 7417 U5he] catecholamine 2] & %3l
A QAo 7 £ glet AAZ Ay
ol A4} = catecholamine 2] —n—«] 3 W3yl gt
Peach 5 (1966)-& 0.05~0.10 ug/kg/min ¢] an-
gotensin 115 Agl AUH FoiA
cholamineo] Z7}5l} 0.025 ug/kg/min 5o A of)
g3 Fre Wstela ¢S 2usigin, o= v
2o} dw E AFoA A}23 angiotensin 17}
A E 22D Polgd
bz ARz AL A

o

o7 zz-sl—

A2 cate-

catecholamine Z7}-2
g hsAE ok,
7138k 7L E o)A = angiotensin [] ¢ antinatriuretic
effectzl VJER b A o2 Bol catecholamines}=
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3. 9& MES L F0{5t angiotensin I[0f 2|
gl active renin®} inactive renin £H| 22}
Hig
—_—

R B del W $A] 7l el ge) e
o] £ 24 renin-angiotensin-aldosteroneA] 7} | A
=0 5 Vander——(1965) o alal® Ao AlEmel
9} ¢] angiotensin 1] 7} A1#-¢] renin §-2] 5
angiotensin [[7} ®¢te] »3}
Qo] AH mEste] renin §2]
2ode, 2 & A2k (De
Champlain et al, 1966) % 7l (Bunag et al, 1967) o]
A olejgt ol selsision], Azl ool o3
4% renin HES} AAHo] BAHE
(Blair-West et al, 1977), ©]+& renin -8 7} #] <3
© 2 angiotensin o] 2|8 negative feedback Z&
g2 oA,

A" Y angiotensin [I Fojoll &3} renin F-u]

£2] #Halol gk L Ao glon], active renin
9] ¥ 3}ol|] ule}l inactive renine] 474 wW3g 4=
38 7Zlo]= 2 angiotensin [I Fofof &3l IRSRY]
H3he BAYE Tt 2o A7 Hart A
gk, & AgellA oFE Fold 27|70 Falol
ARSRE IRSRS} 91 8 o3 4877} 19167 o]

+ Kim (1987) 9] ¥ 7.9} 94 x]3}¢dv}, 10 ng/kg/min
9] angiotensin [I Fofol] 2]&] ARSRE 7+435l9 1
RSRE F7lstslon oleldt SARUAEL fu-
osemide 7o &] o] & # A ¥ ¢ t}(Kim, 1987),
Active renin % inactive renin®] 2] 7| AL 5}
7 Ao 432 renin v] FFo| 1t clAlo] &5 o
T A=Y HES DAL AT got 2 Al
b dAst e YA ek 2 AdA AREE an-
delo] HElE EX S I otolo w g
angiotensin [ Fofol] 2] ARSRe| 7
taglomerular (JG) Al Zo] X3 H83hof hebd 4
2 APZAEre] o] Vander®} Geelhoed (1965)2]
¥ a9} dAge}, 28} 8-PT £ 4] angiotensin
ol 9% ARSRS] 7hirl 938 A Botd &
AP HZE v)Fo X angiotensin [[9} adenosine
o) renin Au] gl 517 71Hlo] Aol @ Aoz A

giotensin [+

LA jux-

Z-ulu] Fof 3l Angiotensin 117} Al A7) %5 1) Renin Eu]of v] X & o 3k—

BHc,

4. Soj JlEe] Y& MEYY Foig 8-
phenyltheophylline0ff 2| §t angiotensin
II MEI1S U renin Z8| 20| DjX= H&

A7l e AgARA A s HAEA
adenosineol] ojsiA = z=AHo] de{A o (Os-
swald et al, 1982; Spielman & Osswald, 1979),
Adenosines|] €| ATAA e ot ofube
ATA SQAEAE +3A7A S2A50E

ol 9l vyehd A olei @ Eohe
A A 22 (Osswald et al, 1982) = = adenosine 3}
Al A angiotensin [[2}¢] A3 2F-2 (Osswald et al,
1975; Hall et al, 1985; Hall & Granger, 1986) % i
7bA17 8] W2 (Katholi et al, 1983) Sof o] 3o 1}
Bhdeta F45 0 glet,

Xanthine %9l 8-phenyltheophylline (8-PT)
= Az 9ol 2435} adenosine £4-3) &3
adenosine Al 4~8-Hol] AHH oz 78229 3
o 2 531% vehdckn Yol 9ie (Osswald et
al, 1982; Spielman & Osswald, 1979), 2 A& o] 4]
£ Al A7 5ol o § angiotensin IT o] °F & 3}
adenosine 3} 2] A& 7 5}322} adenosine Al
antagonistq] 8-PTE Fod3}ui] angiotensin ]
23 A A7) 52 HEEs 3439k, Halls (1985)
2 adenosineol] 2] 3} A ’é-rar%}
[ e G244 M & 4
angiotensin [[ §of 4] adenosme'b{] 9] ‘} Jﬁg—ﬁ—%ﬂ
Zhaoh Ehgor HEA L 53
tbr X&), 3 Spielmand} Osswald (1979)
= AEY A% F gehi: Adgas 2z
adenosine} angiotensin [] 9}2] A3 A ol 2] 3] oF
A"en i, oleld Luz ool ¥ o ¥
Aol B4 8PT §-of A angiotensin [12] Al
A 7ok E AL o7, olo] Bk 1
oo B4% 1AL Go2 AFs o} T Aok,

adenosine?]

71:‘“5‘_7‘:— anglotensm

[N

=2
L=

W] F-of g}l angiotensin
117} A7) 5 % renin Fulof v]x]& o 3kS Hat

Fet hee) 9% A5
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&}3. adenosine £ AghA|el 8-PTE Fof 3}
4] angiotensin 112] & 3}E A, ¥]|asle] adeno-
sine?} angiotensin®}o] A& 9 5} A,

1) 4& A5y Fod3d angiotensin [] 0.3, 3.0
2] 3 10 ng/kg/minol] &3 &2 8% As|A w)
gk, Al¥F% 9 ALFA| o] 3182 dose-dependent
A tastgied, AAHqhe HslslA| ersket,

2) 94& Al Fo48 angiotensin [I 10 ng/
kg/minol] 9|8} active renin H-u]g-& 7rAF}g o
v, inactive renin %#-8]-3& Z7}sl= S B9
I, FR Fol 3 R0 AE 29

3) 8-phenyltheophyllineg- %-oi 3}
sin I §of 4] angiotensin [[o] &3} A1A 7|59 &
e 5o Aol wlE| dx 3 zhekso] glgle
v, renin Fujgo] Zhiolls J IS #IH R Fk
12

ol el Azz n]Fo] E = AAr]5el
angiotensin [[ 2] &+ /H] =TE ]

o 1 Yl Uk A28 Dol e, T2l
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Yelte Ao 2 ALE =) angiotensin [Iof] 2
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