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Radioimmunoassay Z X %

m#E v = v S RIE S O BE

% I F* WD M OB

19694F Haber’V % angiotensin I ®radioim-
munoassay % FlIf L 7214 v = v{&#: (plasma
renin activity;PRA) ORIGEEL BT L TLEK,
AERFOHBENL L Fbh, Folid¥y bH
HHE X h, #EKD bioassay 12fh 2>0H %.

LaL, FOERBEILBHETET, ML
AHE HE 5 1 FEAE I 351 B 1K v = v IO ZINTIIA
T ThBH EHHINR TS,

BEOIL, XERV=V VT Fy b (FAF
Ry b) OERAREREREL, FEKILHM
WY DOFERBH LT Eed, SREICALEYSE
F modify LicHEkEBERE L. ARTIE, LD
FHERENL, Db TAELL bicassay #, 7¢
LU *x v M X Afthd radioimmunoassay # &
W RS T 5.

VR
1) '**I &% angiotensin I, Hi{F, &L UEE

angiotensin I
K KRFEEEBIZEH 7+ FER& X b it 5
XN ic angiotensin I #\fe. ZHiZ Hunter
L Greenwood® O e » T I A EE# L 1e.
¥ 7-, carbodiimide Z X » angiotensin I & v
HFr /e ) vEREAESE, ThEyrFRK
BESLTELRICHMEE#ER L. 475
vy b RI AL DRI hTwad v=v-
*= R RBE R B A R
¥R hRARAE
R K 2 IR
A 1974465 5 9 H
BIRIEERE © mRE TR AR MEMREET 1 (F101D
=H SRR R M ER
% I #

A Jiex

i S S

7¥Fy b FOREYRTE REFSERSED
RBDT, FLtZ OBEBEFFEHRL TS,

2) & m

Ethylenediaminetetraacetic acid disodium (E
DTA-Na,) 7.5mg A b HilaAEE s5ml kML,
EHICEHIEO L TmiEL 58 L, AR LI

3) EEMEOER

JRAIE UK T THELI. AY)=F L VR
E&%51Z 0,2 mol tris acetate buffer (pH 7.4,
lysozymelmg 1ml, EDTA-Na, 0.5 mg/ml#sin)
1.0ml & '*I-angiotensin I 0.1ml (10, 000—15,
000cpm) % & %. ZHIC tris acetate buffer T
AR U 7-EE#E angiotensin I (0, 0.25, 0.5, 1.0,
2.0, 4.0, 8.0ng/ml) 0.1ml &, angiotensin I
Pk 0.1 ml Zinx TEMTS. D series (X
duplicate T L7z, OWT, 4°C T 16~24

aB/T%

30

201

101 .

0.2 0.4 0.6 0.8
ANGIOTENSIN I STANDARD (ng)

B 1 EEERO 16
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HEfH] incubate L, ##1L 7% ¥ well counter i
ISR NEST S (v v ). D&,
dextran-coated charcoal ¥ (0.25% dextran, 2.5
% charcoal %% W buffer T20f55H) 1.0
ml 2L, 205 HKERE, HEEOLE. b
Brom L TR IEL, By v /A
v M ETIebbEEER (B/T%) X h&EE
L 7z. XH (angiotensin 0 D IEH#EW) D FEGR
EHEEL L, OBRE TIZOMAR LMD
ARLDEY plot LT, HEEMBEAY IR LK
1.

4 migL=FE (PRA) ORIE

MEEZAMAEL T 1L.0ml F224KDHEY) =51
vRABEWCHEY, KA T T IN HCI 1§ & 1 mol
acetate buffer (pH5.5) 0.1ml #*/n%, pH %
5.5 &35, b, 5% diisopropyl fluorophos-
phate (DFP) isopropanol %W 1 §i&% Inz TR
L7, 1ARRBA LSRR D, fibo 1Ak
37°C IR T 3 W§fH] incubate L 7:.

L EO#{ETREE £ X uic angiotensin I &%
assay L7z, Z OiFf21L duplicate Tf7 7. 1
B R IERUCHE U C, tris acctate buffer 1.0ml,
%]-angiotensin I 0.1ml, Fo X 5 4LE8 L -1
8% 20ul LUtk 0.1ml #IEXKMZ 728, 4°C T
16~24f5f5) incubate L, charcoal T4 L Tk
HEELXPEL, #AEKEL KD, 37°C T incubate
L7k & incubate U 7cho» 7eBEDFESHKD
7= % i O EHE fh 0 B TIXD T, incubation I
X b pEA XN angiotensin | &4 L, PRA
(ng/ml/hr) LEBL 7.

5) ERERAYRRET

FEAZEIERE304 DL LR BB R L 2o, IE
HEIMEDABRE#E T, PRA OREXHREINT
WHOAE, FEZE, *7r—¥, FREEBK
ERBRILT, EEAEE L L. S22
~53i%, T2 6 THoTc. oL HEEF
RAZRAL TN E xR L. AEER

EIX1H 0~15g & L, JRef*Naphfitfa filE L fe.

—WMOIEFI T, v = v 5 WRIBRBR AT - 7.
Tihbb, (1) RraRE | 1T 1 %, k

JOBUEK I T 1 HEgIcERMLL, 2 fu-

- rosemide A& EAAZD ¥ ¥ furosemide 20mg %

HEL, 20T ERm L 7.

HAZB R L 551D, 57 HEHHFS
OMFFTT7 ML 7o, W&, IEH 36, AR
HERIMMERE, BEEAE 1M TH 7. KL R
RN OB T Do, — ALY &
L, FICEAR 1IN EREL TromL
Tce

= R

1D FeEhiR

AL, &M (angiotensin I=0)T 35~50
%, JAKE 0.8ng TiX 10~15% TH 7. an-
giotensin I E&a X T, F5A5X% logit T plot
T5&, COBERIERTELIR.

HBHDUL, BB X 5w, AR &R
HEOEY plot U TEBEMKAER L (KD,
$F R & S BEERTRE T 5 #E angiotensin I Df/NEIL
0.025ng TH 7. = D angiotensin I &L PRA
0.4ng/ml/hr W4 L, /K-> TZh% PRA ©
BB A & e L 7.

2) Incubation B[]

Incubation %3 B[ LA TlY, angiotensin I
AR incubation WFREICHGIL 7225, 6 RfH
TREALT B Abh, Lich-T, 38
6] incubation 233224 L%z 7-.

3) RERE

a) TH3BiM: | Intra-assay variation O ZEEHFRE
(CV) 12 9.2—15.7% Thotc (E1). T,
[Fl—Mmificox 1 % AMChc b 7 BORER T
7k Z A, PRAL 4.0740.19ng/ml/hr (m+
SD) T, inter-assay variation D EEIREUT 4.7
%L BIFTHoTo. Fie, BB EL 1A
AR & S e, #RfkEE 2040 s
B 10pl F¥iX5ul W35 &, intra-assay O
EHRETThTh 19.5%, 31.3% <#mL,
FREEL {ET L.

b) ¥INENYEE : 37°C T incubate L -k
1ml 2% angiotensin I % 0.5, 1.0, 2.0, 4. Ong
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Radioimmunoassay 1= X % M8 v = v &M JE & O E 659

3 1 Intra-assay variation

PRA(ng/ml/hr)
No. N
mean SD CvV
1 10 4,24 0.57 13.4%
2 10 1.98 0.19 9.7
3 10 2.13 0.33 15.7
4 10 1.63 0.15 9,2

FoOEREML THEBIC assay L7, SFHERIL
101.2% & REFTH » Te.

c) FWAE . PRA EfHoIMmiE% buffer T
2~10F20D 3~4 BEFICAIR L T assay L, HW
R CRIE L CRIMED PRA »Rd1- (FE2).
EOFRETLIRIE, A—0EI ELH, BV
=vOmMEIFRLT PRAZAIELELZ L%
ARLTW5,

* 2 IMEEFFEFDO PRA (ng/ml/hr)

FRIEE
;\\\\\\\ FSE 2ot 4f% 6f% 8f% 10fs
0.

1 6.3 7.5 7.0 7.0 — =
2 = — 10.7 12.6 11.4 10.9
3 . — 11.4 10.3 — 12.5
2
=
=
£
o
£
<
a4
[a B} 14
=
T T T
0.2 0.4 0.6

HEMOGLOBIN (g Al)

2 BmAMmEEL = VIEECRITTRE

4) BOOKE

MEEsT MR, MBREZASHL THEMIY, Zhiy
MEFCTEMUT, BT L5 PRA DX % B
L7=(X2). HARHCE i (Hb<0. 4g/dD)
TiL, CORBIERLBZ2LD0LELLIS.

5) k& DHERY

[A—IMECOWT, DHEIC LD PRA %
FEUt. AWl bioassay @ (Pickens D&T%F
) X A EREEOMHB AR L (r=0.9053
X 3). 2D radioimmunoassay kit 3 (1
=v)7%y b+, CEA-IRE-SORIN F, +) &
IAEE S BIFRMANYRLICEL). 7k, &K
BT, Fv MEXD IBREHOSHEENREFTH

T,

R=0.905
P <0.001
(N=37)

RADIOIMMUNOASSAY (ng /ml /hr)

1 ' 2
BIOASSAY (ng /ml /hr)

3 AL bioassay I X % RIEE D HEL

6) ERPRACHE

EwxRE (22~538, Fi5 42.65)D PRA
%, Na BEftEOHKLE - TR T DA A
bhtz(E5). LaL, 1HRES Na iR 50
~200mEq O#iFTiX, PRA D375 v FitHik
F/h& <, 1.10740.58ng/ml/hr(m+SD) TH -
fo. RIEERIE 7~13g/ HOIEHXBED PRA
%, 1.144-0.65ng/ml/hr TH 5 7z, &Iz furo-
semide B X 5 v = v WRERR (N6) T
13, PRA 3P 2 f5esginl, &y X b
L7 PRA (ZEARR IR BICIZITRIEICE L 1o,
HAZE (K7) R8N, Te—EOMH
A% FRD LD o T2,
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660 HEY 11%6%5 (1974)

R=0.971 (N=20)

CEA-IRE-SORIN KIT (ng /ml /hr)
o~

2 4 6 8
OUR METHOD (ng /ml /hr)

4 Ak L radioimmunoassay kit 2 X A RITEE D H#

T 8
=
E
o=k
£ 6
=
= 4
=
=]
m
<
Z
3e
R=0.941 (N =39
2 4 6 8
OUR METHOD (ng /ml /hr)
4 °
e NORMAL CONTROL
. PRA =1.107%0.58ng /ml /hr
{"‘ 2 (sodium excretion=50—200mEq /day)
e °
£
b oo [
= 31 ) o ®
é : L] .. ® ® .
. | ° o
e
14 1
@ .: . e ®
: S * .o i
50 100 150 200
SODIUM EXCRETION (mEq /day)

5 Imify = viEH & R Na SEfiEE & ORISR
(EF*RE)

z B

Angiotensin I @ radioimmunoassay IZ J 5 [fl
L = VIESORIEEC OV TER L. REX
ol PEREYE L, MOREE L RIFHEE
»H5HT EhRDbh.

COFEBI YY) PRARBEIET S, MIEH
DV = vERFEBRCRIE S TEREMIC angiotens-
in'I #4HKX¥, HO converting enzyme Dfi
LH|% N L T angiotensin 1~ 5% KT
THBLENDD., Dk, KETI LV =YOR

UnaV
(mEq /day)
o—e >5(
o--o <50
,’
4
™
&
£
22
<
o
[a 9
04
lying standing lying control furosemide
10hr  10hr 20mg iv
MEAN 1.01—2.25—1.39 1.15—2.18
(Una V>50)

6 v =vAHWBABROME (EHXRE)

% pH THD 5.5 L. ¥z, converting
enzyme OPLEH| & LT, Haber 513 EDTAC
#n % C BAL & 8-hydroxyquinoline 7% fi\~7c
75, Sealey & Laragh®!, converting enzyme
D% EDTA © % T4 Th h, angioten-
sinasec ZFET 571 DFP ofmaE LW
LHRARTEY, AR Z NWCHE 5. Incubation
B Haber LRI LRLT < 3R & L 7.
Incubation HifE#% 6 B¥fa] & 3% &, angiotensin
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(ng /m1/hr)

PLASMA RENIN ACTIVITY

7;1m19am llamrlpm 4pm$ 6pm 9pm
breakfast lunch supper
TIME

7 HWEH
A 1eHE%; B,DE : EHXR
C : A i FEAE

I AR E WA T 5 8k H b, angiotensin 57
REEFEOMEINELTH DAL T ETE
U,

Incubate U 7o\ /A& 5 angiotensin 1
BILKAETHY, o TXORERIBEELE
BROMEARCIZE-HET 23T TH D2, KB
T LS —F & Llo\ . #E3K, radioimmunoas-
say 2L % PRA QU@L TL, HEEROKE
HR% plot U CEEHEMHEAIER L, incubate 7
Bk & Lieh - 7o BifkIZ & ¥ hu 5 angiotensin I
BEYREHLT, ZT0ERS > TREAL T, &
DHHETIY, & e PRA BEHTERWHLS
5. Tihebb, KL= vmiETlY, incubation iz
I D #EARIMET L angiotensin I DA ARE
INBITE prdHT, incubate L7BEDKEE
RO BN BEEROKERL Y REVLZ LD
%. LaL, ZOf{k% bioassay THIET % &,
EfETIEH 52 PRA 2385, shid, 1€
3k, fio> radioimmunoassay i1 X % PRA I

EEEBRF LR EBLIC Y7 7L THS.
OB E LT, EERICE I KRODOWE
PREICE TR TED, Zh2rRERIGICEEST
HAJREMI RS I ND. £ T, MEERRIEL,
WEBEDHBRATHS 20ul L LI ET,
BAER DR A AT X8 5 oo, BREEK
WEBLZHEML Cai. vvliE7A+7 v, H
%M (Chemvarion), dextran-coated char-
coal THLEELUBEAED angiotensin % W3 L 7o 1Ml
B R RAICH, BEMBROFELE(ERS
Ihote. Il EBEOKELYBRNT Do,
angiotensin I FEARICHBRELZEBEHLBESRTS
HEDRBH B, v=vERNERILL, LEOELE
THERIC BT T 5 EEELBRAT 53R
%35 H, angiotensin DO—EEHEHA LFEAL
TR, THRTRYHAH 5. LI T, HEED
ETR O BEEE AL T2 ORER ORI ZIL
Do,

AL X 5 PRA OIEF{EIL 1.10£0. 58ng/ml
/hr C, Haber b "O#H|EWTHAL L 7o, KiEE
bicassay IZ L A{EILEEDOHBEAEAE L1cdy, i
DIEFHEAEDFH LEETH i, WKTHTS
angiotensin PE/E D FHEIIRIZR—TH % O T,
CDEROEHIZE LTI D, BEEED
BBHE v hvds BT EYIEE e\ angiotensin
DEAET BTN S 5. Laraghb ¥ IXRBRTS
H## 47\, radioimmunoassay {E7% bioassayf
D 2.2 5 THDHERNTS. AL L5 PRA
{3, radioimmunoassay ¥ v MZ X %l & HEIC
BT 525, #E X ) BEBOREBED T #SR
HFTH -1

#237 % 7243 furosemide #yEIC X H PRA 1318
LML, L, ERE7 LV FAT Y
FEDIEFI T, R HRBARKCS PRA
BERHIAT, ChLOEELAEOZYUME K
HTsb0LBbhb.

%k, PRA ITHAZEE S Y, FHSMET
HHEEME L 72D EMEI T3 0792, EH
LI hE R TE R ST
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L

Radioimmunoassay 1Z X % fif#E v = v {EHERIE
EriRRL, COEBORHEZTo7. &K
v = VIR BT HRER R RAT D100, Bk
% incubate L T4:U 7 angiotensin I % assay
$5& LI, incubate L g WWHRIZ DWW T %
assay L, M#&D B/T% DEMNL PRA 3k
oo A D7cWERSEXHE L, %/ bioassay
b EEOMHEEZRLTERY, BEKRKREEL L
TEHEEZLNS.

e, EEE IR RS 2 NE
ME EEE, BEAIRTE 2 AR THES
B, =HILSHEEAR A RRRCESRT 5.
Flo, ZHESRBETRBRETSRA>FRES
ORI RELELLSEROH I H B,

AROERL, HBIEIHABRESRE L IO
21 A ARIKRE Y SRS TRE L.
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Summary

Measurement of Plasma Renin Activity by Radioimmunoassay

Hitoshi TAGAWA, Eisuke MAEHATA, Masao ISHII and Toshio IKEDA

Dept. of Medicine and Central Clinical Laboratories, Mitsui Memorial Hospital,
and 2nd Dept. of Medicine, Tokyo University Hospital.

Modified method of radioimmunoassay of
angiotensin I for measurement of plasma renin
activity (PRA) was reported.

Standard angiotensin I was pipetted to tubes
containing tris acetate buffer (pH7.4), '¥I-
angiotensin I and antiserum (supplied by Daina-
bot RI Lab), and they were kept overnight at
4°C. Dextran-coated charcoal was used for sep-
aration of B and F. Standard curve was depi-
cted by plotting the difference of B/T%
between each angiotensin standard and 0-stan
dard containing no angiotensin.

In order to assay PRA, 5ml of blood was
taken into a tube containing EDTA-Na,, and
plasma was stored frozen. After thawing, the
sample was divided to two, and was adjusted
to pH 5.5. Diisopropyl fluorophosphate was
added. One was ‘incubated’ for 3 hrs at 37°C,
and another was kept at 4°C (‘unincubated’).
Twenty microliter of the treated sample was
taken and assayed in duplicate in the same way
as angiotensin. Angiotensin I produced by inc-
ubation was calculated from the difference of

B/T% between incubated and unincubated
samples, which was expressed as PRA (ng/ml
/hr). This procedure seemed to eliminate the
possible error occurring especially in low-renin
samples, which might be caused by the prese-
nce of factors in plasma.

Both intra-and inter-assay variations were
small. Recovery and dilution experiments gave
excellent results. This method gave results
correlated well with bioassay (r=0.905) and
with two commercially available radioimmuno-
assay kits (r=0.941 and 0.971).

In normotensive controls, PRA showed a
tendency of inverse correlation with sodium
excretion; when sodium excretion was 50—200
mEq/day, however, PRA fell within a rela-
tively small range, which was 1. 104-0. 58ng/ml
/hr (m=+SD) in the fasting state during recu-
mbency. PRA nearly doubled by stimulation
with either standing for an hour or IV injec-
tion of furosemide. We could not confirm

consistent diurnal rhythm in 5 patients.
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