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= Abstract=

Comparative Study on the Method of Study of Plasma Renin Activity in Out-patient and
Inpatient and their Values in Essential Hypertension

Jong In Lee, M.D. and Soon Kyu Suh, M.D.
Department of Internal Medicine, Korea University College of Medicine,

Seoul, Korea

Since the Plasma-Renin Activity (PRA) value varies by many factors such as amount of
sodium in-take, diuretics and posture, the basal PRA with double stimulated PRA measurement
is most widely used. However the method of the study is different according to investigators
and especially the PRA study in out-patient is not easy. Auther attempted to establish an
easy and reliable method of PRA study in out-patient and their data were compaired with
those of in-patient by the study of 38 normal cases in 207 hypertensive patients,

Twenty four hours urine and overnight urine sodium measurement showed that the overnight
urine sodium was about 45% of that of twenty four hour urine. More than 70mEq of overnight
urine sodium is considered to be borderline to neglect sodium intake for study. The PRA of
normal adult was measured at 30 minutes and one hour rest in supine or sitting position after
arrival to hospital. There were minor increase of PRA after 30 minutes and one hour rest
than basal PRA which will not confuse the evaluation of PRA. After Lasix 40mg and 20mg
intravenous injection with walking respectively, the PRA changes were measured in 30
minutes, 1, 2, and 3 hours in normal adult. The results appeared that Lasix 20mg intravenous
injection and 1 hour walking double stimulation is suitable method of PRA stimulation test
in out-patient clinic. The Lasix 40mg 1.V. and 2 hour walking stimulation test is considered
to be suitable method of PRA stimulation test in ward patient. With above study, the follo-
wing method of PRA study in out-patient clinic is recommended;

1) Overnight fasting and overnight urine collection for urinary sodium measurement

2) Patient should visit hospital in fasting state and take rest for 30 minutes in supine or
sitting position and thereafter take blood sample about 5~10ml as out-patient basal PRA.
Inject Lasix 20mg intravencusly and walk for 1 hour and take blood sample again as double
stimulation test.

— 265 —



—The Korean Circulation Journal: Vol. 13, No. 2, 1983—

As double stimulation test of PRA for in-patient, Lasix 40mg L.V. and 2 hours walking is

recommended.

By using above method, the basal PRA in clinic in 16 young normal adults was 2.30-+1.02
(0.70~3.47)ng/ml/h sitting rest and 1.76+1.21(0.1~4.03)ng/ml/h in supine rest. In 47 non-
hypertensive ward patients who will not have any abnormality in PRA, the 24 hour urinary
sodium was average 221 mEq and the basal PRA was 1.460.89(0.30~3.75)ng/ml/h. In
outpatients with essential hypertension without complication, the average basal PRA was not
different from that of normal adult. However male ward-patients with essential hypertension
without complication had slightly higher average PRA than normal adult. The distribution
of low (<0.56ng/ml/h) average (0.57~2,33ng/ml/h) and high (>>2.36ng/ml/h) renin groups

in essental hypertension showed higher incidence of high renin group in male ward-patients.

But in out-patients with hypertension, the low renin group of patient was high. Relatively
low normal value of PRA in this study may be due to high sodium in-take. The higher
incidence of high PRA group in essential hypertension of in-patients may be due to the

difference of hypertensive status between out-patient and in-patient.
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R SR BRAPERZAAY KHIES So-
dium e &2 flame photometer 2 HIEI QT FEhS
25~305%MHES] EFRABT 1661% HHESE KIE
WS ERREMI A #R1fusta (Basal PRA) 1R &K
sho] EmIEREA A PTEEE AR 1000 MR
Be Ul ANEHY B ety 4% K 3040k
o} 1E#Ee] B]Riluste] PRA & JES 2 1REIEEH®
gLl LiFhEER &% PRA Y #{LE Ba-
sal PRA o [tigstglel. = Renin W RERAR T
& HEREEE] Bl EW dSRABT Hde
Lasix® 40 mg & 8ffloll = Lasix® 20 mg -& &% Fi
st T TS A oY I PTHR 304,
IMRE, 2FpRd, SEeRd] &% #Hmste PRA & WES)
grh. kS ERERSERE JkEEY PRAKGES
e BERIG oA EWNRABTFUEEEE) 60l ¥
Ko = o] Fkel fksled PRAE #Hi&Estg . 20
A fiRIRS] Sodium E-& PESI R 34 RELR AT
2 304 BES, 3 EKEE BMLE 304 &BF
4 IzelAl sHigel RMsked PRA S WIEst 4l
basal PRAEE st e {m#r = Lasix® 20 mg
& fFEet TS IRERIAIZL el oA Riust
¢ PRA & #E3l Renin 5jEi5e PRAEER
stgirth.

APEEFES A Renin i FBEE T LS B3
7l fEshel EMEERE, FEE, OFE, HM BES
Renin ffis] R#el 9l& Ao® ABsE BE 1601
of ¥i3td EKRMZHEIERS HERMS & & o
dr 6f7jell = Lasix® 40 mg i, 10%sl+ 20 mg ik
T ST E SRERHIAIZ om AfHRES] 9l ARElE:
MIEEABREE FT 2000 LT 2140d #eld KR
LEFE AN HRRME Sl 5T 2064 8fld =
Lasix® 40 mg, 12ffjol = Lasix® 20 mg ¢ #&Hiszm
ZF 2164 114 = Lasix® 40 mg, 10fe] & La-
six® 20 mg & sty HTS IHHAZH oA 2
fijell Al Lasix FHEA173E # 305, 18RRI, 28%Rd, 3%
Bl A &% #Rfiste] PRAE BIESIA T o] Bkl
feted ABRBEANA = BRKNEHEERS] K%k La-
six® 40 mg k% 28R JLAZAH4TE Renin S-%HIEL
AEpel MY Renin SWHIEAR =2 FIE= o Ak
BEAA ®WEY PRARBERELE Skl ol el &l
B EN A Bt PRAGEF S AREENA
Thets PRAHEREE ESIL JIkEZINA =
4371¢] AREEZMBERE (BT 240, FET 53.55%
- 190, EETFY 52.258)F sk EESY PRAEE

HE2E, ABREHAA L AHEY E KBS nER
# BT UBI(FEH 51.38), LoF 90BI(FH 57.28%)
DAZe] BT BLEOEEE 2 160, BTzl
HrE BLEnEEE 2 206 & BEMmMEERE 164
flol #ste] RIRMETHFEER PRAE JIEQ R o
th 32(jell ¥l A = Lasix® 40 mg @iEsta  2m5R
I 4TeE Renin S-WERARS Hitsltgd =t

1% Renin FEM:EREL Mmif 1ml¥ EDTA-2Na
1mg &8I KGRBE M¥KH 5~10ml & HEst
o] EFFE 3000rpm 104/ 4°C LI Tl 4 #oLEsH
of Mg SEEsl S M 1mlX ot
PERE 7R —20°Coll 4 BEFEESIE 2=  Renin g
¥+ Radioimmunoassay e 2 Dainabot ptfl
Kit & sty BEshedct.

M. B & &K &

1) 4 KEES| M Renin FMEREHFZO B
5t
1. EEfAL BWEMRF Sedium BEftE : EF

A 1206 $etel TRIEAAHEAA SRR A X
HE ZFRT 7~8F5oll Al 1% T~8FpAlel st R)3k wE(S
gl A ZAFANAR N KEFHE T~ &
B 7~8mF Aol 7t ) KEEHe] Sodium PrifitE-& J
%, HEstd e o RS £ 13 2ol 24BRIES
Sodium Hhir &S F4#5 270 mEq ol . BHRA = 5
142 mEq, #MRA & 45 129 mEq $hit= gl o= &
iR Sodium HEt& -2 24WpfRA  Sodium P&
o] 45%¢l #EE=ch. Laragh %99 1R+ Sodium
BEitE 150 mEq Ll Lol A= Sodium FEREZERA B
3+ Mi#% Renin FHEEG & & 2R/ o #igd
wehy Rie]l AHT WHEZETSE Sodium PRitE
o] 70 mEq LI kS [RAE 3te] B Sodium BEEE
R BAES Laragh 29 24858 Rk Sodium
PEt B A< 150 mEq DL E#BER] ZEE A= 4%

Table 1. Urinary Sodium Excretion in Day and

Night Time
Case No. Mean+S.D.(mEq) %
Day time 12 142+33.5 55
Night time 12 129+55.2 45
Total 24 hrs 12 270459.8 100

@ Minimally required Overnight Na excretion
for P.R.A measurement>70 mEq
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2. REB, BT Mm% Renin Fi4E : 8 25~305%
9 FEBFUEHREY) 1600 #H3td mEd 4 &
% SR Zela ®Bsld ZEREEKYW BMuEBER
Rl A BT # N 1R B8R % 1051 BA
T8, 6flc SArRES 1M ek stz %% 30
3k 1% &% HMsls Renin FHEE JE
. RERBLEN) mEk LR8BI TERHE
Fo] 3 Renin fhikEe] 22T HEDT REL £ 2
o1 zel

o] BMel kel BEMEHEERENA PRA=
£4% 1.013} 1.38ng/ml/hel gl o= IRRIIEE) R A
frgci 3043 1B Mg v F¥5 £4% 1.76ng/ml/h
¢} 1.70ng/ml/h & F#g 0.7ng/ml/h 2 =31 4
fr2 304 185 &g e+ £% 2.30ng/ml/h,
2.24ng/ml/h 24 1ng/ml/h 2 Eoto= BALE
o] afrEamact 0.5ng/ml/hBE Fokw B
Afr 9] 30%?&:‘3%’%?3% 1R 2Rl 11% lﬁfﬁz‘:ﬁ"] 30
SRFECE & EHEel v BT o 304
I 1ML ERA = FERT %%7} %i = ALE 4
EIrl Llke] RS BRI B 13 29 2oe
KL EER T FHE 3057 1L EE PRA
b EL EHEE E 4 odod MEAEA FEHENHS

Table 2. Plasma Renin Activity according to Rest,
Exercise and Posture

Rest Cagse No. Mean=+S.D. Range
basal(overnight rest) 10 1.01+0.61 0.1~1.87
supine 30 min. 10 1.76+1.21 0.17~4.03
supine 1 hour 10 1.70+1.22 0.40~4.02

basal(overnight nest) 6 1.3840.65 0.42~2.04
sitting 30 min. 6 2.30+1.02 0.72~3.47

sitting 1 hour 6 2.24-0.99 0.72~3.32

unit: ng/ml/h
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Fig. 1. Plasma Renin activity in basal condition
and 30 min. and 1 hour rest in supine after
1 hour exercise.
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Fig, 2, Plasma Renin activity in basal condl’clon
and 30 min. and 1 hour rest in sitting
after 1 hour exercise.
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3. EFEKAMNA Renin AR MmIF Renin g
S| BMR : ERBA 15513 #Hos BENEES
[ERFel ERMustx olrp 7Hlel = Lasix® 40 mg 2 84
ol = Lasix® 20 mg & Fsle T WwEHTS 38R

Table 3. Response of Plasma Renin Activity to Different doses of Double Stimulaticn in Nermal Adult

: : cp 30 min, 1 hour 2 hour 3 hour
Stimulation Case No. Bagal walking walking walking walking
paeixamg Ves g 1.520.3  41+17 52417  40+L1  3.740.8
pasix 20mg IV & 3 8 1.4+0.9  3.8+41.9 42417  3.7+1.7  3.4+L8

Mean=+S.D., unit: ng/ml/h
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Fig. 5. Comparison of PRA response according to
Lasix doses and walking hour.
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A 305 el EFEe) PRAZ #Einsta 1R 1T
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PRASHE JlkBAY BB Lasix® 20 mg fFiEer
IR (05479 TESIWRERRE 2= Renin 77l
PRI KRS % 5 o AR AR

4. SAEBENM PRABEHZER EA EFEACM

ERES Bl RiEES HESREEE BKIRHEEER
fEQl EWEVESS ANY & W= ir&”‘%% ol kt§26'3
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SikEES] M Renin FlEEHRES:
(1) vk s R RHEEESE Hiksh &
Ll EEEAR S HHERE BRd 2EFBE

ol jp Sodium B& WES 70 mEq LAk A& W

(2) Fpeshel whEslR WRATS 2 BAMLE 3047,
ATfest MR 3071 LET Kl Bimshke) bk
basal PRA & Fuiksic}.
(3) 307 E % Binsts oje}A Lasix 20 mg &
Freta 1REE AP T ol #RiMst: ZE Renin

ng/m!/hr
4

Zomin res? | hour

Cernight rest
CPD basal PRA stimulcticn

basc: PRI

Fig. 4. PRA examination at OPD in normal adult.

Table 4. Overnight Rest Basal PRA and OPD Basal
PRA with Lasix 20mg IV and 1 hour
Walking Stimulation Test in Normal Adult

overnight OPD basal PRA

- - . p . PRA after
case res}gRbis.il by 30 r?égt SUPIR®  gtimulation
1 1.85 2.22 4.19
0.41 0.63 2.12
1.68 2.73 4.19
overnight OPD basal PRA
case rest basal by 30 min. sitting PtRA laftt_er
PRA rest stimulation
4 3.40 3.08 4.60
5 2.04 2.31 4.43
6 2.50 2.28 3.04

unit: ng/ml/h
OPD: out patient department

FioEERE PRA 2¢eh. filfrh Sodium o] 70
mEq L) Fel=d Laragh® #ie] R Sodium BhfitEel
w2l PRA E#EE 2RI DL 4kBEHE
#RE PRABEES E'%’BU\ 601(25~305%) o E
sted FEGA FASZ wEeiEe] Bime
o FEREE EEEshe ii% 13’3@33 ¥ OIEREAZ %
of 3l BAfr, 3fIe A sl shael 4l 3040
LEFEE el 4 BIMI T o]l A Lasix® 20 mg &
Bietn 18R 221742 Fo oF4] #fmiste) PRA
F MEY RIS oh F 49k B 49 2Th o] R
& 2d kA4 305 KSR BRITERY
PRA Bt} %458 fHHclv 0.5ng/ml/hEEe]x
Lasix® 20 mg & IBEHTe — 2anes

— 269 —



Vol. 13, No. 2, 1983

—The Korean Circulation Journal

G9'9~12'0 1S°0I~18°0 €6°6~11°0 GI'8~SL'0 S¥'8~¥1'0 8'¢91~9°61 G6~091/0S1~0¥2 28~97 o8ues

94°23F€3°2 38 V60°¢ 61'€FLE'C 00°€-F¥0°2 8S°C+IL'T 1°16 G611/281 709 . a'SFuesy Prted
9°6~92°0 Z°L~18°0 G¥'6~8E°0 ¥'8~68°0 9°9~GZ'0 ¥956~0°22 06~021/0GT~061 89~92 aSuex e
L33FLYEG 60°€F-LL°C O01°¢FL18°'¢ O1°€+L9°C L0°2+81°C y°agl §°€01/8°991 ¥°es “ a'sFuespyy TR
22°€~89°1 1€°¢~19°0 T1.°9~69°¢ Tg'€~81'¢ S6°L~E"0 0°25¢~¢’€l 08~081/08T~082 9€~GE a8uel

18°0F€°¢ 26°0%F16°T 96°1F00'F &S'0-FS9°C 61°3F86°L L7011 L°811/¢ 361 L°¥S H a-sTFueepy TR 5

8L ¥y~IL'T G9°€~G2'0 GE€'9~T0'T G6°9~90°T ZL8°G~LE"0 8'68E~2 9V 06~08T/09T~06T 69~1¥ eduelr uo
C8 IFI8'C 68°€+2G'C 2L2°2+02°'¢ 28°CFSL'E Lg3°3+91°2 ¥oI81 9°G0T/0L1 £°6§ ; a’'SFuespy TN

e VAL 192 VId I VId 08 VId 1eseq vyd (bgw)eN sulm gz (BHww)dg (8)98y ON ese) X35 Al XIse]

q/1w/3u :vid

qudrjed-uy 2AISUIJIdAAY UT XISETT JO SISOP JUBIIIIP Aq VU JO 3593 uolje[nuIijs ajqueq ‘9 9iqel,

— 270 —

g ¢ vid

9'¢~28'0 E7°S~28°0 92°1~28°0 98°€~IE€°0 GL'E~T¥E°0 ¥ '8SI~8%¢ 09~06/001~0ST Z.L~0S aguea
. o . . [ ajewra g
CLTFE9°T 96 T+8L°T TP 14951 ¢9°1+6S°T 1P'1+6C°I G101 92/231 9°1I9 d'ST-uesy
- _— U1 1 V4
91°¢FE'l G°3~20'T ¥g'94¥6°0 8¥~¥9°0 ¥'¥~61°0 0°v2c~0°39 05~08/08~0ST 69~9¥ aduer
. _ — — § S[BIN
90 TF¥6°T ZL°0F92°1T 09°1408°G¢ @6 I+€L°¢ SL'I-+6E°1 §LV1 99/¢11 ¥°ye a-sFueapy
odues
1 sleway
It 60°T 9z°1 91 L28°1 ¥esl 08/031 16 q'Suespy
Sw 0¥
£'e~18°2 £5°7V~€2°0 82°9~£9'% 80°6~35'0 29'I~81°0 1 92¥~0"121 02L~08/011~0GT €9~9¢ s3uel
_ _ _ g oL
6707272 96°1409°C 23°G+81°V 64°1+12°¢2 85°0+20°I 07266 82/L21 8°3S A'SFuesy W
[eseq viId (bgw)eN sulmm ¥z (SHww)dg (8)98y ON 9se)

143 Vid

I vid 08 viad

X8 AJ XISe]

q/Tu/3a v Ad

quarjed-u] 8AISUd}IddAY-UOU UI XISBT] JO SASOp JuUdIdJJIp A9 VUJ JO 1S9} Uojw[hwls ajqno( °§ d[qel,



—Jong In Lee, et al al.:

Comparative Study on the Method of Study of Plasma Renin Activity

in Out- patient and Inpatient and the ir Values in Essential Hypertension—

1~2ng/ml/h 2Fe] PRA@IFIES EFANA &
+ gleh

2) ARRBEl mif Renin SBREHES R &
&t

ABmBHED e E#eln $H LETE2E PRA
o] BEirel 9% 167k LEFEANE] W REBERED
BERE 4100 Hshd 24mRIRD
s} RIKFZE SRR Basal PRAJWER il ¢
# PRA ] Bi#o] & 16frh 6fe]l & Lasix 40 mg
i, 105061 = Lasix 20 mg @, AGHENRE KB
EMEESE 4100 19%e] = Lasix 40 mg ##, 2261
o] & Lasix 20 mg stz 20% 3WRZAHTA
1A HATH 305, 1WER) 2RpRD SRGRHel A4 R
gte] PRA & JlEetd o= 2 Bie ohf K 59 6
3}z, K2 T Renin W Rl A #Ed kb
ste] PRA 7} RRstx $47 18 7HE 254 &
i GEehg ot 1HRISE 2RERGe R Bl —
EER] ¢gro= Lasix 40 mg it Lasix 20 mg i@
Earrl %4 PRAEME] =& FHEJW B,
HEHES Lasix BEENE —FS FHme & 7
gdgor ol AL HEEHS MECT 4L Bl HHES
2 AERc). 2y AREENAE TS Renin i
MRS AW & ot EHdlx HmEESANAE

Sodium P B RIE

oMM PRA A A% M 0B Lasix
10 me ik, DHMTEDITE MEREC) $ 2o
2 A= BB TS RN B
R o] ABBEAAE S~ AWML TE LE
e TN

3) ShZEt ARl FBHMmE UAEESTHESE
M¥%E Renin EHEE

1. SMREFEAS PRA :jlaiEE PRA &Ik
3t 4Ry 25~308% HF 6019 Basal PRA = 304
YT HEe 2 i 2,301, 02 ng/ml/h(0.70~3.
47ng/ml/hyg o= 10049 B0FFMILEHE ket
basal PRA = F¥5 1.76+1.21ng/ml/h(0.17~4.03
ng/ml/h)e] giet.

2. IRAEUBSOESES PRA:

(a) &fHE e XM SHEBES 3K basal
PRA : 57 240, ZcF 1900 & 43018 MERK-L o}
& F 73 2o,

(b) &f8HEAUE FEMSHE LR LS| Renin 5I3HE
B S kEE BT 130, T 150 Lasix 20 mg
B IS TRB S 3 %9 PRAE of2 £ 8

71-1'/}

3. FFEMEAREES PRA : MK, O
J& Bk%Fel gl PRACJE

B, 7
Rl 98 ALE ER

Table 7. Basal PRA at OPD in Essential Hypertension without Complication

sex case No age(y) B.P. mmHg 12h urine Na. (mEq) basal PRA ng/ml/h
Mean=+S.D. 53.5 171.0/112.7 93.7 1.34+1.17
Male 24
range 26~70 210~140/230~000 18.2~210.6 <0.10~3.99
Mean+S.D. 62.2 186.3/114.7 82.1 1.26=1.37
Female 19
range 32~74 250~150/140~100 27.0~147.0 0.1~5.4

Table 8. PRA after Stimulation (Lasix 20mg IV, 1 hwalking) at OPD in Essential Hypertension

without Complication

NO  aoel~ 12h urine Na. basal PRA stimulation PRA
sex case NO age(y) B.P. mmHg (mEq) (ng/ml/h) (ng/ml/h)
fal Mean-+S.D. 51.9 170.8/113.5 116.4 1.3441.25 2.00+1.23
Male 13
Range 26~70 210~150/130~100 43.2~210.6 lessthan 0,1~3.99 0.31~4.4
Mean-+S.D. 54.6 184.7/113.3 82.4 1.05~105 2.1632.12
Female 15
Range 45~74 245~150/130~100 40.5~147.0 0.1~4.2 0.19~7.0
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Table 9. Basal PRA of Essential Hypertension without Complication in In-patient

sex case No age(y) B.P.(mmHg) 24h urine Na (mEq) basal PRA (n3/ml/h)
Mean=+S8.D. 51.3 170.6/105.3 150.6 2.234+1.92
Male 74
Range 20~69 240~140/160~80 27.0~465 0.12~78
Mean-+S.D. 57.2 176.7/108.6 111.9 1.254-1.28
Female 90
Range 19~87 260~130/160~70 13.2~252 0.11~6.2

Table 10. Stmulation PRA of Essential Hypertension without Complication in In-patient

24 h urine Na basal PRA stimulation PRA

- T

sex case No age(y) B.P.(mmHg) (mEq) (ng/ml/h) (ng/ml/h)
Mean+S.D. 54.1 165.3+102.1 141.9 2.1742.03 3.361+2.88

Male 17
Range 26~69 190~150/120~90 27.0~266.0 0.25~6.6 0.31~9.45
) Mean=+S.D. 59.7 178/113 102.6 1.2641.01 1.7141.48

Female 15
Range 46~87 220~130/160~80 13.2~252.0 0.14~3.48 0.11~5.32

Table 11. Basal and Stimulated PRA of Hypertension associated with Cariac or Renal Failure

in In-patient

; . case . 24h urine basal PRA stimulated PRA
failure sex No  aege (y) B.P.(mmHg) Na(mEq) (ng/ml/h) (ng/ml/h)
& Mean-8.D. 51.1 186/11.5 144.5 3.17%2.78 —
=  Male 10
= Range 30~65 230~150/160~100 25.6~408.0 0.37~8.5 —
o
2 Mean=S.D. 48.7  21L.7/111.7 84.8  4.05+3.52  3.62-2.83
H Female 6
© Range 26~63 280~150/140~60 29.6~125.0 0.23~8.0 1.15~3.01
Mean-+S.D. 51.1 178.6/112.1 109.¢ 2.71+2.72 —
o Male 14
= Range 23~69 240~140/150~80 25.6~168  0.62~8.5 —
<
= ~ Mean=+S.D. 52 190/110 109.8 1.90+3.24 3.73+5.38
o Female 5
Rarnge 45~58 240~150/160~60 37.7~226.3 0.23~8.45 0.24~9.93

He ARBE B ATRGF 405, LT 0, 8
Gh 37. 450 HEked 24P Sodium & FiES
ABE T2 basal PRA % &7 sha} 240 R Sodium
Phtr g2 8y 221+87 mEq 9 = basal PRA(Mean+
S.D.)¥& 1.460.89ng/ml/h(0.30~3.75 ng/ml/h) 4

o o] Wifte EWFBTS basal PRAEZ AEc},

BF 4007 5 505 T 7F 36l = 1H Sodium B
g 25 150 mEq Ll Eolgles o mige AES
s BEEET dv EA obd EERABT R
o2 R

4. A\EFEMEESHESRES PRA:

(a) BBHEUE AHEMHMEEE basal PRA:
B 4l ZoF 908 ABERMEAREES 248
fiRd Sodium &, mMEs AR TS basal PRA & K
e obg F 93k 2rh

(b) &HHEAUE ABRRFRENZMEEE2| Renin 53ij
FIER% - BT 1761, &oF 1564 Lasix 40 mg iF
E 2B HITHBRAR ST BES K& & 109
Zre},

(c) AIBEOEEES LT R BT20 HiRE
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Table 12. Distribution of PRA Value in Male Hypertension

case PRA case No  <0.56 ng/ml/h  0.57~2.35 ng/ml/h  >2.36 ng/ml/h
basal 74 14(19%) 35(47% 25(34%)
E.H.sCp
stimulation 17 2(12%) 6(35%) 9(53%
In-Patient  pp cHF. basal 10 2(20%) 3(30%) 5(50%)
E.H. € R.F. basal 14 1(7% 8(57%) 5(36%
basal 24 8(33% 12(50%) 4(17%)
Qut-Patient E.H. §Cp
stimulation 13 1(8%) 8(61%) 4(31%)
E.H.: essential hypertension, Cp: complication ¢ : with
H.F.: heart failure, R.F.: renal failure § : without

fle] PRA : AIREMERES OTE6ET 16615
T 100, xF 6GDe BARBEEDT 200(FHF 1401,
T 6F)l] ¥i3 basal PRA ¢} Renin 7R 35
+ F OREE E 1 2 BHRZe] 43 EMmEE
20(irhel] = BHEH S SRR Ee] BRI A |
&5 gk

5. Al ¥ SRSMEEEES PRAESH: M
BEERE A basal PRA e} ikt PRA ffiel] 7
el APl AE Hay € ¥ & PRA S E%W PRA
s HES A= ¢ FmEe] gl PRAZ Rl
e ARBE 4TFKFH] HFY)4 basal PRA
ZEg(E 1.46-50.89ng/ml/h & o 2 3le] Mean+
1S.D. €1 0.57~2.35ng/ml/hif (i Renint), Mean
—18.D. ¢l 0.56 ng/ml/h LU TF#H (& Renin #)3+ Mean
+1S.D. gl 2.35ng/ml/h L EF# (5 Reninf)oz E
ek FEEmMmERE 152619 SMARES AR, 4
G, BUHERESZ BEDT BGRS £ 129 2ok

K. = 7

4% Renin {FiEEE FEELIE S8 7HA b2 x
gEele] HMEFEC el E B ERAE ek IE
TEAS HE ReniniBiEEE REHEIUE, BHE, A
EEER, BYRASoE #exe. ol AEEIUKE
o Betd A= B whel4 ofsf7kx {E4 T Renin
EEES HEstT ¢l Bl Brown™& 1 Sodium
10 mEq #FEsHe EEARfEeE 65 mEq Sodium #EHX
Tell A 4#retgl o Jose %V 1~3HMH 1H Sodium
20 mEq #H= oF 200 mEq(¥ER) S BRI & Bi
93 o Kaplan®-2 3[[ 10 mEq Sodium diet Foi] A

Veyrat %9 1H Sodium 10 mEq, 100 mEq, &&Ei%]
RY = ¥R, %Ekd 1H 170 mEq Hmst SEA
g, Weinberger 7 ZFHRE/T Jw7ix 1
A Sodium 10 mEq #ETFolAet il Sodium
Chloride 200 mEq ol SHABI T4 PRA =
#¥#&3¢ . 22 Brunner 43 Laragh 9.8 F
HANA 24FeR Sodium Pt e PRAE
HIE e L¥o 28l Renin{EiEY REHABE
#lEstgl o= 248K Sodium PiftiEe] 150 mEq
Llleld Sodium HRE#ER KW PRAZRE: K
et FIESY HEE ERT 5 detstgs 28
Sodium $kifte] 1H 150 mEq Ll kel FE#HANAE
PRA 7} dold BURERI BTN = TEAST 2450
WA Sodium o] 40~100 mEq 4}¢] 7} PRA ¢
FES EAEEL Stk mAHE Renin ks &
FEBRE ohv el KB MEEN A E A= gA 5
3 Renin S fsRe AMehd maEasd KB
EEmEES (K Renin iHH:flirst LARES Jebuls
Conn fEEEE, 17 a-hydroxylase 2, 11 8-hydrox-
ylase ftZfEel] KT HMmBEAES] & Renin {FiEs K
fEol Wlel ERiBEC B BEEAE basal
PRA JiE3} FlBfel]l Renin SWHEARS &otd &
Fshe o] FiBol oS hiaini® 1 Lal o] HEAER
4 PRA JI7ZE-S 24FRF sk Sodium & J5E5 Renin
SRR S st EH ) basal PRA JigEd] =
ABEBEA A= BEMd BERA Qo slkEEe
BBl v bRk E AEHe] mald R Ky
basal PRA ¢} F—slx ¢th. = Renin 40 feRatss
oAl AE FURA Lasix #H7 ST = ROAyHE
T A= 9dor Lasix FHEEE 20~100mg 7 2 %
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Bestel arfr e MU THEE 305404 4Rz
’—%E%FEEJO*] %%7}_ ﬂ;}_6~8,11,14,17~l9).

Sk EEANA FEEXFERES XEZEE 447,
PREES BE Ao LEREE FEE 300404 2
Bifd, Lesix 20~40rmg §H, srfid{7 1R R~SKR
A7l & Bfdl =meld 2RI JusD algl i
Sk EENA B AHstm 2 gulgt PRAS AigE
3t7] Bl AWEA A HRNLKFERERIITe] e
ABEEES olZe] THRER SizkEEY BEE M
stgom AR & /i EEA A Renin SWFRGEE
BEstge}. Lesix d0mg~60ngHHEE BHET KA
= HEE 2~3HE UPe] BEY BEESEERS
Foow £H Lesix FHEE Flto] HEol dgdeh,
EEE Y EEANAN FRAS #F3: Hos ol
BEORE —THHEHE —FF22 il RESE BNt
7] 4l SR ZRREERENE IR BERY
Scdium -& JESL T 12Fe) 4 ZHEEKY Scdium B
HEE WED UEEIHES ¥ 45%92e9 Se-
dium i Beo]l ZHHRENA 70mEq Ll kolwl AEENR
BERA FEy PRAZEE JRE/ 49 2o &4
#stel wiuk Scdium P B ol £Belw PRA fE5} K
fEd maEtke] .2}t Renin SWHBRBR S FHiEs=
RET AL odf AR A8, HERFRY Sodium
Pt Eo]l 70 mEqLITY =ie Laragh%9e FHfE
s BRI o] LEe. EEKRRERES 2
R #ell Bt BArE st £gstd PRA - 8
et o= 364 s IBEMEEHd L 2R 9
arh. ZEW EEREe PRAEINE #EEHCE F
FERET ZRE Mgz pfrrch Bl 4 o
Bhnshe Al BERTY ZRE ohgrl. Lasix
40mg s 20mg S BHEISZ SEuASTR
Renin a2 Lasix 40 mg 37 1B
171 PRA TifE7; 714 sty o 20 mg Fika)
o FEPRMe R HEKTD ERE Q93 2o 3
BRI TR = 24 Roste @Eime] doy 15
M et HE%RY Z28E Jd9. KEsle sk
BESL FOR e BEE IHEERE 30518
FARL RS AU ERS BE #9 %4 PRA - R
KiFikiEe] PRA ¥rl £/4 s 2 gl o) #Etes
L= FEKY #£RE o9z Lasix 20 mg s
T IREAFT3E —E Renin SR FERB A
¥ 1.54(0.72~2.12)ng/ml/h ¢] PRA #in-} ¢l¢
SWHERS HY HED KES £ 4+ dde. HER
RE EFAANAL PRI ARBEIAE B,

FESE] gl' BHEAAE Lasix 40mg 3 20 wg
8 305el A SRERINZAzP4TEE “E Renin i RERER
Kol #HEEZ EWANAS FRA RS st ).
v AREHEEEN AL Lesix 20mwg s 40mg
W, MMHT IEES 2EESRM PRAMIE:
BxiEpls 2 (Fre]l oh)gley) Lasix 40 mgiF
Tl 2RI A fTel Jh PRA®RIVF e Ere
E EREded AkpmEREENAE Lasix 40mg
FFiE, 2B FNT{7 4 1Te] 45T Renin W HERO R 4
B gon =l ARBEANAE 28R DES iy
#1701t Lasix 40mg D LS #Hits dk=A) M
AL okl Aoz AHE=del, DEY BEREROE
S BEANANE Rl 41-& wWHEY Scdium B
BWES T E TR S B S04 B
S SEREE ] HES R gowl 4 305 HA 4t
B basal PRA fiE FiEMmE 3} Lasix 20 mg 5%
IFHEZMPTE oha Rmste —BEREBRES PRA
BES st FHikel £¢ Ao 4Bz AR
ol At 4R R Sodium Hi#B-S RIE KR
ZREA A Rfstz o]l A Lesix 40 mgFH, 2Ry
frFfTHiEmsted PRAE PiEst: Hi&hke 2%
Aoz AR A SRBEIA ZBSWRERRBC
= [KREe]l ¢l {E Renin BE A= AkEEe e
Lasix 40 mg 8, oMESrfrdTel —EAWHER
8BS Eiistd % Aol LEevln 483, &K
Bl A IEE 25~305%S] BTRAY SlkBEH®E
L2 47k basal PRA & BIFET RIE-L BfrgimlA
T 2,3041.02ng/ml/h(0.70~3. 47 ng/ml/h)e] g o
= 304 FMI & E Al A& Fiy 1.76--1. 21 ng/ml/h(0.17
~4.03ng/ml/h) 31 o] FAK-S EIF FEY 112D
£ Bt 2, ABEBES mmEe g1 LRS
1Bk, BEEe] ¢ BHEINAL EKEKH basal PRA
= 735 1.46+0.89ng/ml/h(0.30~3.75 ng/ml/h)e]
I 24WrfIR A Sodium PRt E-S T 221487 mEq G
o RS AHS S0RUTEA o] RKihe THIA
o Skl A EMLZE 3051 PRA O Hflstg o).
BEIEW ARKIEH PRAfE: H2 2.9+1.4ng/
ml/h(1.2~5.3ng/ml/h) @40 2EBMIL 55610
i PRAE T 2.241.41 ng/ml/h, frae F
HARRRIEA LA A 245 R b Sodium Bt &ro] 50~
150 mEq =] PRA = 1.0~7.0ng/ml/h ¢ 2 Sodium
Prift ol 30~347 mEq ] E# AR 4= PRA 7} 0.1
~7.0ng/ml/hela WA n FHOL TEA 106
A &R PRAZE T 3,942.40g/ml/h, #®x
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bioassay Jji o 2 1604 EE# A PRA 7} 45 1.81
+1.18ng/ml/h F L EFA 6714 Fg 90.8
ng/100 ml/h = $|iEstgvh. LBl ERASL ZEH
PRAfEx fidel =ebA S49 2R/ dow ¥E
o] RiEe &4 g fEmEelth e ol ERE
EUBIERSE HEBREERE dou BEE =)
A PRAJIEMES] 2% doze E#Est REEY
FES BEHEFE = Aol BEsz dr, Kk
FnEIES] PRA ¢ fistd A E#HQG, £ Renin
71, % Renin flo] 3 MR, BMHLT
MEEfEN A= PRA 7} =3 Conn syndrome Z5¢]] 2] 2=
E Renin<l A& ol S fkstel =z oeb
8,11,16,19,24,25,29,32)

FHE RS S0l Wl I ARBMEGREER
%] basal PRA o} i3t PRA & Figfe EHA
I ERE/ AT AR AHENE REBEFMES
Ae BrEEAA &4 @\hnm EEe o HitE
FIe2 FERI 2R ohgdrlh. 2y HFBEH
Al HFBELS HEKR(0<0.05)3H] igins] gt

RIECT dbole] AEMFHMmMERES4 PRAfEE E
#, {& 2 & Renin 22 ZeA] gtz € 2 5
Renin ff¢] #IEZE#¥E Kaplan, Laragh, Doyle, I5%
Bxd wela 2R da o BESHRE BE o
hA] ZEI} 9l t}5618,19,24028,20)

EE R A L APHER S TEEAR BE B
FolA e ERY 990y E#AS PRAY
FIEE Migstd BB 2R Aok, AP
A EZETY ERAS HEHNECT Ad4 me € 2
& PRAMEES HEY +7F 9ol HmEe] ¢z PRA
ol BEge] #AHRA ¥-& ARER 47619 F basal
PRA {9} ##EFZERE K #FE 7 Renin i e BES
3ted basal PRA oL Sifig#he]l PRAfE S4iREE
vk PRA 7} Eel &4 (& Renin fel 15%,
%3 Renin Bfo] 72% 7 Renin §#0] 13%4 =0 Hh3}
o] basal PRA A AB@EmmEEANA L & Renin
e BHECT EWARC ggtod JmBHEAAE L
313 {& Renin ffe] w-2& EHEol$Eh

ApiEe] dv BENA F Renin fifo] wo=] 4%
3 DAZ] ¥ BFANA Fgho K o] BEE
BRZ2E B2 dv BEgdrh KigE KRlkEm
EfEdl A PRA (9] SAikiEE AlER%E £282E
o} EES SlmEHE (€ Renin o] w2 RS
S KPR 80 A o] piggsl e fFHEmel
god BFARBEEAAE & Renin ffe] {& Renin

BEach wgteh o] fHIL OEEVS] Bkl LSt
Arh. K= PRAHNES HAKNE NEFHE, &%
KBl webal 2RI dx S BEsS BA%c
BB MEMEE shx ok & Fole AWgEdlA £2
IRBEANA BHSA FEEste S (RS St
FEHA EASE MRe REFstges] RS A
HpstA ERE 5 dv Koz 4RsH, ARE
Fl A= Lasix 40 mg FFileh 2RRfrfTel —F
WREAR EEE Zles gSEEh

V. # iR

mi%# Renin JE{EEHA = REHIE, Renin 5ridif
EARERS] el B welA AL d3 Sk
Hel A fafst: Hke & —EshA @l wEE
EWA 38l B 207TH1F HESE JREENA
EiEg Mm% Renin JHMEHAH &S ABEE Re-
nin " EREARAE-S st shzel ARk
AREMEMEEES] mi¥ Renin FHEE WEeld o
&3 22L& #HwmE dorh

1) 4h3kEES] [ Renin EHERES a4
HFas stx ZH BRAZAAY HHESE BRstz &
B2 WREIRE 2 ksl shakal A 3047 Bl
W2 el A ZEE #el # 5~1omle Hme st
i o]e} A Lasix 20 mg & kst 1RRZAP1T3E
Hell THA iRMstm EREIRS) Sodium HEfFE I 4l
basal PRA o} #is#ke] PRA & JEt

2) ABEE#ES Renin SRR BENEER
ik A basal PRA i #RIf1-¢ k3 o]l 4 Lasix
40 mg FFIEStE 205R) STMIAT R el kA it
PRA & WESt: HEWMHIE BHHAR S 24558
RE FHIRste 24MRIR R Sodium & JET

3) shkAlA EHRARS~308 BT)A RS
Sodium FpiltEe] =5 70 mEq Ll ol 304 AL{u i
#2] 4lok basal PRA = 5 2.30+1.02(0.70~3.47)
ng/ml/h 307 FARLEEHS] 413 basal PRA = Fi
1.76£1.21(0.17~4.03)ng/ml/hgl o= FHimEie] ¢l
PRA ¢ #{b7F 9l-& AR basal PRA = Ty

&

1.46--0.89(0.30~3.75)ng/ml/h .05 24fi 5
Sodium HEiE-S Fi 221 mEq grl. Sk E

Renin H#WZHEHEAB L2 EFHANA F#H 1.54
(0.72~2.12)ng/ml/h & PRA -t olgle).

4) ApHE] Sl gkt mEERESY I 4
#& basal PRAX HF 1.34+1.17ng/ml/h, 4F
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1.25£1.37ng/ml/h gl oo EW AT Fi5fEd A BE
Bt 2R 99 B Renin Bfe BAHENA S
E#s £ZR%7F el ARAREEMEEEA =
LFEEe ERAS FHEANA £RST ddz BF
BEAA e T3 basal PRA {7} 2.23+1.92 ng/ml/h
24 EFAES &4 wokos K Renin ffe] 24
HEA A= & Renin o] w& ’EEFJP] dek. LT
8l BrRZs] A0fd RBHEEHEE 4 = basal PRA
7b %ok KA A IEh‘aA b3531 PRA {&7F i
By w2 AL Sodium BE(ES ZBel Kk HBAEEY
FHEERZ BN cL
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