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Effects of Renal Decapsulation on Reninangiotensin-aldosterone

System in Renal Hypertensive Dogs
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Table 1. Blood pressure variation after decapsu-
lation of kidney of hypertensive dog (in

mmHg)
Week,  Constriction of L
‘Normal renal artery Decapsulatlon
i

Dog.No. | 2 123 37 4 5
1| o0 | 230220 210 250 | 190 180 120

2 130 | 220 230 250 280 | 180 190 160

3 1 150 | 200 220 240 260 | 200 180 170

4 120 | 190 230 250 260 | 210 170 130

5 160 | 210 210 240 250 | 200 170 160

6 150 | 200 220 260 275 | 710 190 170
LT '»v-' i _ .
7 160 |3 2107210 2407160, . 190 1807170 °
P
8 130 | 220 230250 280.| ; 210 190 150 -
Mean 136 | 210 221 246 264 | 199 184 154
4+8.D | 422 | 44 48 £7 +121410.5+9+18
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Table 2. Body weight change after decapsulation of kidney of hypertensive dog(in kg)

Week Constriction of renal artery Decapsulation
Normal 7 1
Dog. No. > 1 2 3 5 4 5
1 8.5 9.0 10.0 11.0 12.0 11.5 1.8 10. 6
2 1.0 10.0 12.5 13.0 14.5 13.5 12.0 1.5
3 12.5 13.0 13.5 13.0 13.0 13.0 12,5 12.5
4 11.0 12.5 13.0 12,0 12.5 11.5 10.7 10.5
5 10.0 10. 5 1.0 12.0 13.0 12.5 13.0 11.0
6 12.5 13.0 13.5 13.0 13.5 13.0 12.0 10. 5
7 12.5 1.0 12.5 13.0 130 13.0 12.5 13.0
8 10.0 10.0 10. 5 1.0 12.0 11.5 1.0 10.8
Mean 110 1.1 12.1 12.3 12.9 12.4 1.9 1.3
+S.D +1. 4 ‘ +1.4 +1.3 +0.8 +0.8 +0.8 +0.7 0.9

Tab]e 3. Plasma potassmm concentration aftcr decapsulatlon of kldncy of hypcrtcnsrve dog (m mEq/L)

Week I Norma] ‘ Constrlcmon of renal artery Decapsulatlon
Dog. No. | 0 T 3y 4 3
1 4 4 3 3 2 3 4 4
2 5 4 3 2 3 3 4 4
3 3 3 3 2 -— —
4 5 4 4 3 2 4 5 6
5 4 4 - 2 2 4 4 4
6 5 4 — 2 2 5 5 5
7 4 3 3 2 2 —
8 6 6 4 3 2 | 3 5 6
Mean 4,5 3.2 3.8 23 2.3 4.0 4,7 4.7
+8.D. +0.5 +0. 4 +0.5 +0.4 +0.5 +0.8 +0.7 +0.7

Table 4. Plasma sodium concentration after decapsulation of hypertensive dog kidney (in mEq/L)

— e

Week Normal Constiction of renal artery Decapsulation
Dog. No. 0 o 1l e 3 s | ¢ s
1 143 144 147 148 151 145 144 143
2 141 142 145 149 151 146 148 144
3 140 144 147 148 149 142 141 142
4 145 145 148 151 150 142 148 144
5 138 142 146 150 151 146 140 141
6 141 143 150 148 141. 142 142
7 139 141 143 147 512 147 145 142
8 142 14313 145 148 150 145 142 142
Mean 141 143 146 149 149 ue | 14 | a3
+S. D +2 +1 +2 +2 +1 +2 | +3 +1
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Table 5. Plasma renin activities after decapsulation of kidney of hypertensive
ng of angiotensin-1 produced per 100m! of plasma/hr)

dog (data represented as

Week Normal Constriction of renal artery Decapsulation
Dog. No. 0 % 1 2 [ 3 3% 4 5
1 170 260 335 392 420 310 190 180
2 150 180 272 363 402 250 180 160
3 160 200 262 375 386 190 150 145
4 220 257 290 A7 323 267 213 229
5 117 163 190 230 227 203 153 125
6 140 240 230 313 405 147 120 130
7 80 87 119 185 183 | 73 70 75
8 20 83 100 177 187 | 103 77 60
Mean 132 184 224 290 317 182 144 137
+S.D +57 +67 +74 +92 +95 +77 +44 444

Table 6. Aldosterone level after dccapsulation of kadney of hyperteusive dog (in yg%xlo -)

Week Normal ‘ Constriction of renal artery J D%apsulatlon
- 1 1 | i - ) I N T
Dog. No. 0 3 1 2 | 3 | 3L 4 { 5
1 50 | 67 g0 | 125 12.2 7.2 6.1 5.3
2 6.0 9.8 10. 2 15.3 i7.6 85 - 6.2
3 6.7 9.0 12.3 17. 8 16.7 10.3 — 7.5
Mean 59 | 85| 12, 12| 158 | 8.7 6.1 3.0

Table 7. Total plasma steroid after decapsulation of kidney of hypertensnve kidney (ug%)

Week Nomal L,onstr:ctlon of renal artery Decapsulatlon
Dog. No 0 L 1 ] 2 ] 3 3L 5
1 32 3.67 4,50 3.28 4.32 3,82 4.10 2.38
2 4.26 5. 31 3.23 6.78 5.51 4.32 5. 56
3 5. 67 434 6.13 411 5. 53 5. 80 6.71
Mean 43 | 443 | 462 47| 507 | 46| 410 i 4.88

I AR AR olF dhae] 25 Fo ALoz 3
#¥9v. (3% 9 48 Fx)

AA, renin activity & d¥ g 4°C9} 37°C 4] incu-
bation ¥ =} A-] 2] A4AHES WAy HgEqfesm
FAste] ¥ 4 gu HHE A58 F
wEd St A Az HF 132457 ng%/hr o] 3L
AIFHAAE & A5atr] Azl AFodell 224474,
2534 290192, 3FF | 31795 ng%/hr 2 A&
7}t ek

o] Aol A A" A AT vl 354 Feoll 182ng%/

hr 2 543 d7stz 2§ Fd= 24 d233 7
2] W F o I EEG

WA, AYTY] A 3¢l g Addstd A5 ¥ A
A A gAAEE A4 ¢ v YY) aldosterone W
% steroid Zt-% double radioisotope derivative method
2 F4std 29l 9 AFAAN Yol4 ol E EAY
B o HEE oA dHEzid ¥xd ¥ $-4 aldo-
sterone Y Fr = ANGHo)A M= vlg} FZeo] <A
HxE BEgkol 0.059 pg%ol vlete] AFHNARDFE F
A3 Frtelr] Aztstel 357K Alg WAgFolel vl
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Fig. 1. Interrelation between blood pressure and body
weight, Na, K, renin activity, aldosterone
and total plasma steroid after decapsulation
of kidney of hypertensive dog
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ABSTRACT

Effects of renal decapsulation on renin-
angiotensin-aldosterone system in renal
hypertensive dogs

Myeng Cheul Kim, M.D. and Sang
Don Rhee, M.D.

Depariment of Physiology, College of Medicine
Seoul Nuational University

In 8 mongrel dogs, renal hypertension was produced
by partial constriction of their renal artery and 3
weeks after the constriction of renal artery, reoper-
ation, decapsulation of both kidneys were done in
The changes in blood
pressure and body weight were measured every week

every hypertensive dogs.

during the course of experiment for 5 weeks, and
also simultaneous blood samples were drawn for
analysis of activities of plasma renin, steroid, aldo-
sterone, sodium and potassium concentrations.

The results obtained were as follows:

1. The control mean systolic pressure before oper-
ation was 13622 mmHg. After constriction of renal
artery, it was greatly increased within 3 days and
rised up to 3 weeks continuously when maximum
mean value of 264+12 mmHg was measured. Howe-
ver, blood pressure in every hypertensive dogs were
gradually decreased and return to normal 2 weeks
after renal decapsulation.

2. The control plasma renin activities were aver-
aged 132+57 ng%/hr. After renal constriction, the
plasma renin activities rised proportionately with the
rise of blood pressure up to 3 weeks. The maximal

value at 3 weeks after operation was 2 5 times of
control value. Renin activities were also decreased
to almost normal value within 2 weeks by renal
decapsulation. L

3. There are no significar.; variations in total
blood steroid either after renal constriction or renal
decapsulation. Aldosterone levels were however
proportionately increased or decreased according to
the blood renin activities. While, blood Na level
was increased and K levels were decreased during
renal arterial constriction period but their relations
hips were teversed after renal decapsulation.

4. The changes in body weight after constriction
of renal artery were increased from 11.8+0.8kg in
control to 12.9710.8 kg. Thereafter these mean
values were tend to normal value within 2 weeks
after renal decapsulation. The increase in body
weight is supposed to mean the degree of edema due
to Na retension by aldosterone.

From the above data it can be reconfirmed that
remarkable disordered function in R-A-A system in
the renal hypertension were same with those in the
typical secondary aldosteromism and functions of
R-A-A system in the renal hypertensive dogs also

tend to return to normal by renal decapsulation.

REFERENCES

1. Gaunt, R., Renxi, A.A and Chart, J.J.: F
"Clinical Endocr., 15:621-646, 1955
2, Conn, J.W., Louis, L.H.: Ann.
441°1, 1956
3. Davis, R.O.: Progr. Cardiovasc. Dis., 4:27-46,
1961
7is, R.O.: Recent Progr. Horm. Res., 17:293
1961
5. Davie, R.O.: Physiologist, 5:65-86, 1962
an, L.: Physiol. Review, 40;280-312, 1960
vlair-West, J. R., Coghlan, J.P., Denton, D. A.,
Goding, J.R., Wintour, M. and Wright, R.O.:
Recent Progr. Hormone Res., 19:311-362, 1963
8. Physiology Sociey Symposium: J. Largh (Ed)
9. Conn, J. W., Cohen,E.L., Rovner, D.R.: JAMA
190:213-222, 1961
10. Genest, I.: Angiotensin, aldosterone and human
arterial hypertension, Canad. M.A.]. 8§4:403,
1961
11. Laragh, J.H., Ulick, S., Januszewicx, V.,
Deming, Q.B., Kelly W,G., and Lieberman,

Intern. Med.

— 280 —




12.

13.
14.

15.

16.

17.

18.

19.

20,

S,t Aldosterone secrelion in primary and mali-
gnant hypertension, J. Clin. Invest. 39:1901,
1969

Laragh, J.JT Januszewicz, V.,
Weily, W.C., S, t Electrolyte
metabolism and aldosteromne secretion in benign

Ann. Iat, Med,

Ulick, S.,
'} Lieberman,

and malignant hypertension,
53:259, 1960

Tobian, L.: Canrad, Med. Asso. J. 90:160, 1964
Vander, A.]J., Miller, R.: Amer. J. Physiol.
207:537, 1964

Goldblatt, H., Lyne, J.. Hanzal, R.F. and Sum-
merville, W.W.: J. Exper. Med. 59:347, 1934
Haber, E. and Koerner, T.: J. Clin. End. and
metab., 29:1349, 1969

Kliman, B. and Petevson, R.E.: J. Biol. chem,
253:1639, 1960

Boast, J.G.G. and Boast-DeoGeus: Lancet 1.677,

253, 1963

Floyer, M. A. and Richardson, P.C.: Lancet I:
1961

Ledinghan, JJM and Cohen, R.D.: Clin. Sci.
22;69, 1962

Genest, J., Biron, P., Boucher, R., New
czynski, W. and Chretien, M., : Hyperiension
and the endocrine system. In: Hypertension,
Recent advances, Second Hahnemann Symposium

by A.N. Brest
Lea & Febiger,

on Hypertensive Disease, ed.
and I.H, Moyer, pp. 76-89.
Philadelpia. 1961

23.

24.

25,

26.

27.

28.

3L

32

Genest, J., Boucher, R.,
Koiw. E., deChamplain, J., Birow, P.,
tien, M. and MarcAurele, J.:
relationship of aldosterone

w.,
Chre-
Studies on the

Nowaczynski,

and angiolensin lo
human hvpertensive disease. In: Aldosterone, A
Symposium, ed. by E.E. Baulieu and P. Robel
pp. 393-416, Nackwell, Oxford. 1964.

Genest, J., Nowaczynski, W., E.,Sandor, T.
and Biron, P.: Adrenocortical function in es-
sential hypertension. In: Essential Hypertension,
An International Symposium, ed. E, Buchborn
and K. D. Bock, pp. 126-146. Springer-Verlag,
Berlin, 1960

Laragh, L H., Angers, M., Kelly, W.C. and
Lieberman, S.: J. Amer. med. Ass. 174:234, 19960
Conn, J.W., Rowvner, D.R. and Cohen, E.:
Ann, int. Med. 63:266, 1965

Swann, H.C., Moore, V., and Montgomery,
A. V.. and Montgomery, A.V.: Ann. J. Phy-

stol., 163637 1952,

Hinshaw, L.B., Ballin, H. M., Day,
Carison, C.H.: Ann. J. Physiel., 197.853 1959
Hinshaw, L.B., Day, S.B., and Carlson,
Carlson. C.H.: Ann. J. Physiol., 197:309 1959,
DelLason., C.D. : Acta med. scand., 157:279 1957,
Custave Bounous., Marioc Onnis, and Harris
B.S.: Jr. Surgery, Gynecology & Obstetrics:682,
1960

Winton, F.R.: J, Physiol., Lond.,§7°18
Gottschalk, G. K. : Am. J. Physiol., 169:180 1952,

S.B., and




