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Changes in the Intrarenal Renin-Angiotensin Activities during Alterations

in the Renal Perfusion Pressures in Rabbits
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Fig. 1. Position of ligatures to perfuse left
kidney.
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Fig. 2. Schematic diagram of perfusion system.
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Table 1. Relationship between renal hemodynamic data and renin activities.
ggx{lfz:llsion RBF Angiotensin I Equiv. ng/ml:hr | Angiotensin I Equiv. ng/100ml
tl;r;ssl._‘{xée, ml/min-gm Artery Vein I Artery ! Vein
Control 150 1.71 7.00 8.66 68.75 97.50
. (1.09-2.29) (5.24-8.11) (7.30-10.85) | (54.75- 72.82) | (65.57-115.25)
Experiment 100 1.33 8.05 11.00 115.00 153.75
(0.67-1.46) (6.12-9.68) (8.15-13.20) | (70.87-126.76) | (82.15-186.85)
Recovery 150 1. 40 6.52 9.13 92.50 118.75
(0.89-1.87) (5.95-9.16) (8.75-12.45) | (74.15-125.45) | (98.76-154. 56)
Control 150 1.59 10. 66 12.36 63.75 90.75
) (0.92-1.98) (8.75-12.35) (9.85-17.85) | (52.56-81.45) | (69.85-121.45)
Experiment 70 0.46 16.13 53.78 85. 40 547. 90
(0. 28-0.65) (9.75-21.56) | (45.75-69.85) | {67.85-96.56) [(386.85-654.67)
Recovery 150 0.92 35.20 41.55 375. 25 | 390.25
(0. 85-1.56) (30.51-42.24) | (38.67-52.15) |(325.54-382.15) ‘(352. 45-405. 17}

* () denotes range.

Table 2. Renin production rate calculated from the arteriovenous renin difference and renal blood flow.

Angiotensin [ Angiotensin [
| RBF Roni ot Remt .
: ml/min a-v diff, enin productioni rate a-v diff. enin production rate
ng/ml-hr ng/min % ng/100m! ng/min %100 %
Control 10.70 1.66 17.8 100 28.75 307.8 100
Experiment 8.31 2.95 24,5 138 38.75 322.0 105
(100 mm Hg)
Recovery 8.75 2.61 22.8 128 26.25 230.0 75
Control 10.34 1.70 17.6 100 27.00 279.5 100
Experiment 2.95 37.65 112.5 640 462. 50 1384.0 495
(70 mm Hg)
Recovey 5.08 6.35 38.0 216 15.00 89.6 32

T & Yk BRe BRI FHE 150 mm Hg =
HEAGE o AgFape] HEguc AL AL BF

) . _1384.0

G HFAFE A JdD ‘dasa 42"y sof AnTCminI, | Aretend 7,

Aoz werh a2 AE Yo 22e 70 mm Hyg . fgg‘;?;Hg i

= A Afde ARG 150, 0 W 150mmHgd £ 9) Bromm 5

W] zpzte] AYFao] 1.59,0.46 ¥ 0.92ml/min-gm u Py
wet tissue 2 FAY ASHP4e u s A 2Adyq s
oA dld §YEE A To2 A5 A, ; " g‘
12 Jebddd 2ol g4 Fad dhal4 E3keh oA g &

& Fde] A goizte Agddd A% Eud £ ol é
& ZhEAaz st Ad 28l & (mg/min) e & - &

Azt dd A= Ad AdFEFE Fild AL

9o 2 AHE A 234 FAskg ) 100mmHg
#HRodT d=gtaiel4 100 mm Hg 2 w3 73 9o It
T e gel AT olv AT HHE HES o

10CmmHg  TOmmHg

Fig. 8. Renin production rate during alterations in
the renal perfusion pressures.
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Fig. 4. Renin production rates (% of control)
during alterations in the renal perfusion
pressures referred to the Table 2.

Table 3. Comparison of activities of angiotensin I
and II in the renal cortex and medulla by
means of radicimmunoassay.

e ——

\’I‘issue
A?g‘iﬁ?'n\ Cortex Medulla
Alilgiotensin 1.81 3.53
ng/ml-hr-gm 2.09 6.40
1.23 3.31
1.40 2.88
mean 1.63 4.03
(range) (1.23-2.09) (2.88-6.40)
Arlllgiotensin 24.14 0
ng,/100ml-gm 34.69 0
33.55 0
22.78 0
32.59 0
mean 29.55 0
{range) (22.78-34. 69)

8 Fr7t AL 2oy He & Aw ok 23
3} B59¢ 70 mm Hg 2 dol=gl A3odie AW &
WEe FHAA FEE 2ad vyl #55 150
mm Hg & o8] o1 428 HE2FT(10%) 0.2 3

2 7 Egell ] Qg vlagd AL A 2844
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WE Aol 5—6ule] At wFe] glge] FalE
ok (A3, 4%)

A3gdle AN dd BAEE AL ¥
A2 &g FHEE AT A 18 F714 %
Hoz ZA4% A3 A 1¥ FAdAHE 1.63 ng/ml.
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4 &t
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u #RsE AR s ALTA A3EE BE AYH
g5 FAANE 4 gle AFE2H 94 ool AY, A
YFEL 443 AFzAdE glot ATA 348
4 E & 42/ % A (dissociation)?s] gl d Hx o )
d Aabel =2A Frisodvty nudgich £ A4
< Ag&EFekd S99 o 150 mm Hg ol4 100
mmHg A}o]sfjA & RBF & GFR o] #13 A5x4y
I et E g Jom® ofd sy HulFo] W2 F
bebA] g2 A& Schmid of AW APAPA 3} 4%
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A FaFe] olnl =8 A fdx Fol Fad Fleoz u
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A% 2kg AFe] 27 E AYEFEZ 4835 FH
2 A2 ¥ A2 #AF4Y A5d #Ede d8e
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Hg 2 "ol=g izl o4l 150 mm Hg 2 FE A7+ W
AL Fetgnh 2 G4 AHA7E 108770 R
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ol A wid vl o] o= hell A e bef ol o] AlgH
%71 23+
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Aoz HEAA FeHl 2 F849 £ A zox
A I7F AT AL FAHE Ree vof AfPs
&7 B EAsn g€ A ARz 3
ay #HF5e Aoz AaEHdH.

ABSTRACT

Changes in the Intrarenal Renin-Angioten-
sin Activities during Alterations in the
Renal Perfusion Pressures in Rabbits

Ki Whan Kim, M.D.

Department of Physiology, College of Medicine,
Seoul National University

(Director: Professor Kee Yong Nam, M.D.)

Renal perfusion experiments were performed in

the isolated rabbit kidneys, in order to investigate
the mechanism of renal autoregulation and deter—
mine the intrarenal existence of converting
enzyme.

In a series of experiments, perfusion pressure
was lowered to 100 mm Hg from the control level
of 150 mm Hg and maintained for 12 minutes and
again returned to the control level of 150 mm Hg.
In another series of experiments, perfusion pressure
was kept at 70 mm Hg for 12 minutes, During each
period, renal arterial and venous blood were collec~
ted simultaneously at the last 2 minutes, Measu-
rement of RBF was done directly by means of a
flowmeter. Immediately after the experiments,
kidney was weighed, and cortex and medulla were
separated to measure the renin activities. Renin
activities were measured by the technigue of radio-
immunoassay. The secretion rate of renin was cal-
culated from RBF and arteriovenous difference of
renin activities.

In the experiments which perfusion pressure was
maintained at 100 mm Hg, the secretion rate of renin
showed mno significant changes (from 17.8 to 24.5
ng/min). This data indicates that the changes in
perfusion pressure within the range of autoregula-
tion responded no significant alterations of renin
secretion. In the experiments kept at 70mm Hg,
however, the secretion rate of renin was increased
over five times (from 17.6 to 112.5 ng/min). This
result demonstrated that the changes in perfusion
pressure out of range of renal autoregulation resul-
ted in the severe renin secretion.

Angiotensin I activities in the cortex and medulla
were 1.63 and 4.03 ng/ml-hr-gm wet tissue, res—
pectively. But angiotensin Il activities were mea-
sured only in the coriex (29.55 ng/100ml-gm wet
tissue), not detected at all in the medulla.

The findings of this study suggest that renin
may play a physiologically important role in restor—
ing the blood pressure to the pressure within the
range of renal autoregulation. The fact that angio-
tensin Il was measurable only in the cortex, may
reveal that the converting enzyme is present in the
renal cortex.
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