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Angiotensin I Radioimmunoassay #
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Radioimmunoassay (ELF RIA) # &L 721
FTr=EM (BT PRA) oflER, 1969 £
Haber 5Pjz X ¥ Angiotensin I o RIA #fv
72778, Gocke 521z & Y Angiotensin II © RIA
ERCIAEPHE S TR, Boucher 5¥0
Bioassay B:icH L, #ENBELZ L1, RE
CERL22H %, PRA JIZER & L Tix Angio-
tensin II @ RIA ZMBvw37F7E XY b, Angio-
tensin I @ RIA 2BV 23HE0TA L Y EEN
T hieAkLEz b3, TOFEKETTIC
Schwarz/Mann % 5\ Sorin #E X ¥V v b &L
TEEESNTEY, BREABESA T 329,
HEER 72 AL Tk, # 21T incubation @
pH, inhibitor, MITEEOIEFRIVEE R CWTE
KRR EN T 2T Tk {, Haber &nHis
LIFREL D WREY, BHLY, MLk
BEINL T, —RFERRELL THC2Xy
FELTRMEEREZE, ZBMBETESZZE, &
flife 2 &R ERNEREN D, WAIFEREFESH
72Z A+ Ry Mkl Angiotensin I RIA 2k 3
PRA JUE* v b2\ T RIA 1cX % PRA

* RIRAREEE R S R
O RERFSLRAR £~ & ~
At 1 484 7 A25H
BIRIFERSE : RIRTRESREBEE 3-1 2 &40
(7 553)
KRIRK R TR e FH S B PR
EOE OB —

o

m—.*

;‘é** + FH Té{**

EDKBENRF 2T 272D T ZEBRET %,
;] &

B#Mm¥E: EDTA - 2Na (1mg/ml) A DK%
AR IR, BEELL, THEREEREF L
7o WERE, WERIMIE (1ml Xix 0.5ml) L%
BD 0.2M Acetate Buffer pH 5.5 (8-Hydro-
xyquinoline 2.64 mg/ml, Dimercaprol 8 ul/ml,
Tween 20 0.14/ml &%) ZEAL, 37°C,
2 B¥[E incubate LE Iz 100°C T104-[EIZ&E #
3000 rpm 20 77, BEHEZT2k, 20 LE
% RIA 2L 7z, RIA 2 E¥ 0.1ml XidE%e
Angiotensin I ¥ (0.5~ 8 ng/ml) 0.1 ml, %]-
Angiotensin I ¥ (0.09 #Ci/ml) 0.1ml, T
Angiotensin I Ttk (10000fZ##) 0.1ml % 0.1
M Tris acetate buffer pH 7.4 (0.1% Lysozyme,
0.0001% Thimerosal &) 1mliciEL, 4°C
16~24 B¢ incubate %3 %, ELEEfIEAHRRE
R FEFR T vFra—Vliay br — LK

(= ifEC EBOFXFA I Fra—LK

(20 mg/ml) #inx#8#e, Angiotensin # K&
%, ®ED, FEZEHLHEEALLZLD) &z
TELo BF SR F¥R I Fra—LEK

(BLF D-C %) (20mg/ml) 0.2ml %fnx,
Vortex mixer T 5FR#E#HE 4°C, 15 2 HIKE
# 3000rpm 15 MELSEEL EEE Y v b,
BERSEEL ol (B/T) THEL

EFERNEEARES 2 FIH ULk kB
i, BARZIXREFEAR 1 RpMgIciRm, —EHIC
DT Z7rt<wA K 80mg #RjHICHEE L 72
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BROREIgAM 3 HREHKD 2484 THRL 2,
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(1) RIA osEt
a) TRpFERIC: Hh A

125]-Angiotensin I & Hifk & DS E#E I 12
BE+T 5L 4°C v Tik Fig. 1 kxToe

B S

40

20

4 8 12 16 20 24 48 hr.
Eig. 1. Time response curve of Bo in Angiotensin I
radioimmunoassay.
%Bound

1.0 2.0 4.0 8.0ng/ml

Fig. 2. Standard curve by serial dilution of
antibody.

10% 6 5 (1973)

{ Bo {3147z L16RHCRIcE L, LIBK48R;
METTI b—%R L7, REOTLUE O BFT 1T
4°C 16B$[E] incubate Ti727z,

b) HifkE

PithE % 0.1ml (10000£%), 0.2ml (5000f%),
0.05ml (20000f%) ECEMEMEE /ER T % &
Fig. 2 itF7374< 0.1ml BT 0~ 8ng/mlic
biey, RE, BELRLEFTHY, ZofH
BT BRATERE X 0.25ng/ml THol,

c) ZEX Ik

Angiotensin II L DX M:% B 27Hic An-
giotensin II 1000 ng/tube & TR L7 L Z 5,
B EIFEMN C¢IX, Bound 0ETHAR SN, An-
giotensin II & OZEXMEBH TR b0LHE
2 bh b,

d) BRaephin

e iR 3 ERE 1 Angiotensin free control
WERML 2B A ROERME, Bic7VRx T

x———x WITH SUPERNATANT OF
%\ PRIMARY ALDOSTERONISM' S
60, PLASMA

N\ WITH SUPERNATANT

.

2.0 4.0

8.0ng/ml
Fig. 3. Standard curve with or without deprote-

inized supernatant of angiotensin free

serum.
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v UEREMBE RO — viNiE  inhibitor B
EnxEHBREBABO LB E X G600 ErEd
iz Fig. 3 @RTZ8L, ThbbEzEHEmML
72841%, Bound B i A bz, TDHIT
BL T, Sorin #:% v 0¥k, RUOEHEILKEH
I VREERRIERETR IO I R EMZRDL
NiehDfz, %7z, Inhibitor B D H, 2NA-
EDTA ¥ (3 X107*M) 0&HKROERE DEEINT
X, zoRREIR N2,

e) B

Angiotensin I ZEETH 3% 7 v, RUE
HHBEOF SV E 26, 4%, SEFRLA
ELE A Fig. 4 icmt L, oz
B - X AT L 7,
(2) PRA JEL&H 0B

(@) v EHEEIZSWT

BEAMITICEIC L= EEE Mz 52 LicXY
PRA, % Y Angiotensin I Fg4o» FR0FESL
W7o, iz Skinner @ FEEPIC XV BERN MM IF
% pH 3.5 T&H, AAM L= HEERELL

%

50)

40

30

20

10

2 4

8
ng/ml

Fig. 4. Dilution curve of two human incubated

samples.

ng/ml

1.5f 100ng/ml

1.0f 50ng/ml
10ng/ml

0.5}

1 2 3 4 Shr.

Fig. 5. Angiotensin I production by angiotens-
inogenfree serum enriched with various

amount of Cohn fraction IV-4.

ng/ml *—x PLASMA+EXCESS COHN F.V-4

A x—-—x PLASMA+SALINE
o~~-o PLASMA+DILUTED
COHN FRACTION N-4
V2
3+
21
/4
1 x
1/
/,//
/)
47
2
! 1 L L L
1 2 3 4 5) hr.

Fig. 6. Angiotensin I production by human
plasma with or without Cohn fraction
Iv-4.

TE &, Ziiz Cohn Fraction IV # 10 ng/ml,
50ng/ml, 100 ng/ml %jnx 3 &, Fig. 5 &R
Z &< Angiotensin I wEAEMRR LN 5 X 5 &
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Y, Zo Cohn Fraction IV zv=0#HELL T
ROBRF & T2z, T b bEBRIMAE i Cohn
Fraction IV 10ng/ml, %8 100 ng/ml o4&
VAkE#%MM%, Saline % control & L Thix 724
4o 3 %% % 5FfE incubate L Angiotensin I
DELERRPH B L Fig. 6 TFxTI&<K, 3#HIZ
FLAE—HKLERERL

(b) Inhibitor {2 2vT

ERIMAEIZBE » Angiotensin I #inx, %o
SigEEH B & Fig. TicmT 2L <K, EDTA-2Na,
8-Hydroxyquinoline, BAL 3 3 T4 7 o fi#H
HARSh, iz Tween 20 O¥RMIZEY An-
giotensinase, Converting Enzyme (% 1002 #IfH] &
iz,

(¢) Incubation B:fED#ET

A% v +o Inhibitor {B¥% % fn %, 37°C T
incubate L, Angiotensin I gE&4E Z#FEHIZ 5

ng/ml

100" 80H-QUINOLINE+BAL+TWEEN 20

% 80H—-QUINOLINE +BAL

60F
40
NO INHIBITOR.
20
ANGIOTENSIN I PRODUCTION
1 2 3 1 B ke,
Fig. 7. Effect of enzyme inhibitors to degradation

of angiotensin I added in human plasma.

10% 6 5 (1973)

Bl % CHIE L7, Fig. 8 Ic /T &<, 3
F TR CTHEBERE T L 2, —HT 48
B, S5EFEIOMEMETL T aBHAH D,

ng/ml
6-

1 2 3 1 § b,

Fig. 8. Effect of incubation time to angiotensin I

production.

(d) Incubation mixture ¢ pH & Angiotensin
I gL oBfR

BBRIMIE & Inhibitor B & PIRAEK D pH %
SBRMFTBCTHIEL 2L Z56.4, 6.6, 6.7T
Hoico Thk pH 4.0~8.0 DABRMEIZTHEL,
incubate %47V Angiotensin I DELEZR 3
L pH 4.0, pH 8.0 TiXEAERITIFEL {4 iL,
pH 5.5 THRAEZR Lo A%y bOIETH
ELIBEERATRLE (Fig. 9o
(3) ¥ 7 AYE LEORE

(a) EURER

BERSRBHC BE AR » Angiotensin I %%, %
oEINERE R 2 L 2 ~20ng/ml OHEFE T 90~110
% (F¥B59T%) DEIREERL o

(b) A—HIERNEEER, REMEIME

S5 0.55ng/ml, 0.95ng/ml, 1.65ng/ml,
4.5ng/ml @ 4% > 7% triplicate THIEL 72
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ng/ml/hr
71

L oo

P

Fig. 9. Relationship between angiotensin I
production and pH of incubation
mixture. The arrow shows PRA

in each plasma sample measured by

this system.

Ben C. V. 3% 15%, 7%, 4%, 4% T
Y, EECBVCTRPLRPKRZZEEHERL 2,
A—¥ v 7 LEMUAK 2ERAEL BEMEE
%L 0.65~4.5ng/ml DFEET C. V. 10%
DA o B wBMESTR D bihvi,

©) ¥ 7 NVOBEFITONT

A—7y 7 & —10°C i2ffF 4B~ 8HFich
TV HIE, SHcEHLEEZ -10°ClcREL I8
A LKL (Fig. 10), MFED XTI THRFL
BAE2EATTICIRETT 2685 Y, 4BME
Wiz ER LB oo L LREBEO R
WrEERELLESEEML b BELEE T
Lo

ng/ml/hr — BOILED SUPERNATANT

2.0} —---PLASMA

T — x_—__ i ——— ez = T
3.0f
2.0F

T a———
A ———

______

wgek
Fig. 10. PRA measured in different interval of

storage of plasma samples.

(4) PEfE

B E0%, RU7et~vA FARK 104, &
HAM 3 HE#% 5 4B 2WEMIT Fig. 11 i
T EL, BRTIZE W TEEMEL 0.7£0. 4ng/
ml/hr (m%S. D.), 37471.4%0. 4 ng/ml/hr T»
YV, 7rt<A FAMKIZEZ X 4.4=1.7 ng/ml/
hr, 6.0+2.0ng/ml/hr iz -5, WEARIEX
0.4+0.2ng/ml/hr, 0.9+0.4ng/ml/hr L{ETL
s

Z #®

BlfEE K L Cv % Angiotensin I RIA # v
7= PRA oflxEd:x, Haber 5P fiikicis<
LOTHBH, AEOMBERIZ, Angiotensin I
EEZTY pHR7T~80HTHY, ZoELARE
Bl L, XE#H assay 0%, BEADOHFFE
PIEEORHZEBETH BN, ZhbicdTs
HEELLT, @62 pH 5.5 T incubate
L buffer THR, BIBREAZITv RIA %17
2T 3%, X, FEB2E 104 0PEERAWT
E# assay 21T\, BAOFEEZPVTWw 5, L
2> L incubate (2249, &+ > 7o pH %5.512
adjust S €3 Z L FLAEREONE LIXEMRZ
LTH%B, PTAXy bOL I BTEIZIOR
* b ABREMELLIL V250, EHE pH T
incubate L TV 3biF Tidfzv, LA LAIEY »
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10% 6 = (1973)

R ! recumbent position

ng/ml/hr

7\.

6.—

st

4_

3._.

o . )

L I = Y
. e _gg._
L] U L]

U : upright position

$
10.0 8?7%,0

R R 8]
HIGH SALT DIET NORMAL SALT INTAKE

(+3G NACL)

R U
LOW SALT
(+FUROSEMIDE)

Fig. 11. PRA measured by this method of normal subjects on normal salt intake, salt

restriction (with furosemide) and forced salt intake (3 days).

7o pH 121E1F6.554TH Y, Angiotensin I
EERL TS VIR, FEEOHKISH LidMEx
Vv, FOf Incubation DML LT ik 8hy-
droxyquinoline, Dimercaprol, Tween 20, EDTA
«2Na T Angiotensinase, Converting Enzyme
% 100% Block L Tv» %735, incubate MBI X
% Angiotensin EEAERZA 5 &, 4RHELUETIE
DPFLLERERSEVHARDY, ZoFEELL
Tix Inhibitor ORE, HEHREEROBAZE,
% 2\ Renin inhibitor ¥ v = EH ®
Velocity 12284 2 OBE5F»E 260
5%, PRA JE 3RMLIA, AEOXHIC2
BT IBYVMEREELLN D, 2 TK
B 2EFRLTHEL T3 Lickd, 77
TP L BEZ DL DM Angiotensin I g4
B ng/ml/hr LLTEDLENZ DO T, 2FM O
incubation time [ZZERE EEETH 310, KL,

HooFEhicgzhsrv=yEHicv=0 % @
¥ T Angiotensin I 2EAEEETWBEbITTH
3578, Cohn fraction IV Znz7z8E48» An-
giotensin I EEARIIMX BVHELHLER T &
{, ZoEERMFPHICRARTSEL=vEE
PEERTY L ERBT 55, KO BEHB
SRrickBiI 3 dicv=uibittv=vEBIic g
HEOHDZ LMD RMT DIl NHEETH 5,
Thbb, WEBPHERCHEL> Tk, Z 0K
B, FEeI<{HEBLTRRETDH %, L2
L, PRA o#EXRIMHOFEELMB0BEN
ThhiE, RETTHThZLELBN D,
PR G I 2 IM3RER O FFERAEE
1% Page 5%z X Y Angiotensin I 0, #HF
B 14000 O FEHEOHFEP A LN TV 54, RPiik
DEE, EHEOREBLELZMZ2 T Bound
BEAT 2EABHZ BN, ZOR R E Sorin
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H, XEFEJREBC XV IERShGE TR
bR TAMBICEER b EELZBN S, L
Z O%pE 1 Inhibitor ¥, #R/KXix EDTA -
2Na B CTRHAD LT, HENT pH 08
LixEz bhiv, RIA 2B 3IEHENRTF O
BE13 Yalow icX 3k, ZOBFIIHEIGER
&, iz B-F SBi~0T8, HED damage &
PH@EE:vwbh, A*¥y FoBEL, BF SBE
Mc EE®REZ AR TS Bo EABRSH 2BER
»oh, IERNERGKRY B-F SEOMECH
L TV BAEEMEASR Y, ZOHKEMRT S
7w, WBERZEEMEARRECNZZILE
XV RIEL oEeediiiiy, ERUETAVFRTR Y
ERZEMFE, - rHECESRES R LEK
EnzeHaoBEhiizE—RL TB D,
THIZEVEEOY 7 ANHE T BE T b %o
Angiotensin I RSl % /R 3 M O FHHFHHUL
EEERE X PATLBEME D Angiotensin I %
WL 2B A 0EIREKITT% L RIF RHERERL
oo F—RENEHER, WEMBRAMIRET <
XERTHDOI, Vv T NAORFITOCTIE—R
Zrv=rZ0bo0EEETORY, 2BHLUA
CHETRETH I, Fr 7 AVEOMEICEY
ERFOLED 2L 3B HLE 2 RETRE
Thb, ZOHBELBELLLEL 2 AMRIREETH
Bo

RIA iz X 3% PRA JlEic 47> Ti, Bioassay
B ORBEREICHEIC 558, ZoBARKT
~NEH 7N incubation DFEEMRFE—TH B
DEN B B, Incubation DOLEEIEL B2 D
bOLTEENR—KT 3L 9, flxid Habers 50
DHREZILLAFHFERTHBY, ALk s WEL
Bioassay & O HEIZRRIRS®, £ 5L D #H
EENTEY, WTFhbLREFAEESIE S L T
w3, EFHEICO>WTHRMFERE B L ), &
HEHBECIET 2LERD BN, T oH A
incubation DOF&HOHR LT, BHEORMEHE,
ThbbRIEERE, i, ARELLEEHE
TRETH B, Re0PHaE, BESL (AREM
EEEET) 504 THY, MALERRER (ABRE

FEOBE AWML, LR 1ML L HE
LTHEY, Sbic7utws F 80mg RIHHS
%, XixfE3g 3 HEARET, L=V
DEFERBZFIALTEY, Thb=ZE2ALE
b, Er=y, Br=vEHo2EETFo>Tw
Ba

ia

FAFRy bRy = EHEREX » b &2 A
U= UiE MRIE ORI T & 7 v, pH 0§
fE, inhibitor O, PIA 0IEERMRIGSIC
BLETOEBRET 2. Ak 3 PRA JIE
BIIEEL L, SRELETE 380 0HERRE
BELTHRALEZLN S,

it 2
Fy FORBEREZT LA F Ry bHIEHLET,

RO7UvELFrvy I HEOREEZ 2L 2EIER
EHRR BN AR I B L £ 3,

b ik
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Summary

Measurement of Plasma Renin Activity by Angiotensin I Radioimmunoassay

Toshio OGIHARA*, Toshihide YAMAMOTO**, Kei DOI**,
Kiyohiko OMORI** and Yuichi KUMAHARA**

*The Central Laboratory for Clinical Investigation,
Osaka University Hospital and **the Center
for Adult Diseases, Osaka.

Plasma Renin Activity (PRA) by radioim-
munoassay (RIA) of Angiotensin I using com-
mercial (PRA) kit was evaluated, which was
provided by Dainabot Isotope Laboratory. The
effects of variations in incubation time, kinds
and amount of angiotensinases and/or converting

enzyme inhibitors, optimal pH during incubation,

etc. were tested.

One particular problem with this assay, non
specific effect of deproteinized supernatant of
angiotensin free serum was found. Some data
obtained with normal subjects on normal salt

restriction and forced salt intake were enclosed.
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